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t20 Below Zero 


The Flin Flon, Manitoba’s first big metal mine, is 
ae now producing from both the open pit and the un- 
derground workings. The open pit work is being 
carried on in what was once the bottom of Flin Flon 
Lake. 

The property is located at 54° latitude north, 
and on the day this photo was taken, the thermome- 
ter registered 50° F. below zero. Note the “Parka,” 
with its hood, heavy mittens, shoes, etc., which the 
“Jackhamer” operator is wearing as a protection 
against the severe weather. 
























Working successfully at 50° below is Something. 





In contrast to conditions at the 


Flin Flon Mine, we illustrate our 
drifter drills on the 38th level of ; 
the Village Deep Mine in the 
Witwatersrand district of South 


Drilling with an X-59 “Jackhamer” while the baad 


thermometer registers 50° below zero. 
Africa. This is the deepest mine in 
the world—7,600 ft.; and the 
temperature of the rock is 97° F. 
To cool the atmosphere and make 
working conditions more satisfac- 


ee 


tory for the men, it is necessary to 
send four tons of ice to the bottom 
of the mine each 24 hours. 

There is a difference of 147° 
between the two jobs, yet 
Standard I-R Drills meet both 
jobs successfully. 





INGERSOLL-RAND COMPANY 
11 Broadway * New York City 
Branches or distributors in principal cities the world over 


For Canada refer: Canadian Ingersoll Rand Co.,Ltd. 
10 Phillips Square, Montreal, Quebec 










68-RDM 


Operating I-R Drills in South Africa. The temperature 
of the rock is 97° F. 
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George McLane Wood 


stitutes the basic difference between man 

and the lower animals. In the respectful 
choice of the tools of language used, in their orderly and 
logical arrangement in sentence and paragraph, lies op- 
portunity for those scieruists of letters whose personal 
philosophy indicates a wholesome respect for “organized 
common sense.” 

Writing, publishing, and the dissemination of interest- 
ing and inspiring fact and opinion together comprise a 
triadic agency that has been responsible for the greatest 
advances in the history of the world. The first link in 
the chain is the most important, for upon the care and 
zeal and frugality shown by the craftsman of words in 
the use of the raw material depends the effectiveness of 
his message, and the net economic result of his labors. 

In many branches of publishing, the director is editor 
in name only. In the field of technology, however, he is 
called upon to exert an influence in favor of simplicity, 
accuracy, and clarity in the preparation of written matter 
—to apply engineering and scientific ideals to the editing 
of manuscripts. The doctrine of the avoidance of waste 
has been widely preached in application to all human 
effort except the use of words. The technical editor, 
realizing the economic loss inseparable from the publi- 
cation of verbose and involved contributions to the melt- 
ing pot of knowledge, is obligated to apply correction 


A sites to put thoughts into words con- 


where but few consider it necessary. He may do this 
with a sense of humility and an appreciation of his own 
fallibility, and he may hurt the feelings of the suscepti- 
ble. But if any attempt is made to understand his aims 
and purposes, for the benefit of perhaps tens of thousands 
of ultimate readers, to appreciate his responsibility to 
those who come after him as well as to his contempo- 
raries, he will be judged a public servant. 

A great editor of this generation—whose influence, 
largely absorbed without conscious tribute to its origin, 
permeated through to a vast family of scientists and 
engineers—was George McLane Wood, long associated 
with the United States Geological Survey, the publica- 
tions of which bear the imprint of his fine editorial 
work. His recent death, in his eighty-first year, removes 
from among us one whose sincerity and service, skill and 
tireless patience, common sense and good judgment were 
amply evidenced in many helpful and inspiring forms. 
His work remains as an example of the intrinsic merit 
of clear and forceful writing, of the need for discipline, 
of the obligation to submit to the deletion of idiosyn- 
cracies—cherished by so many writers as indicative of a 
personal “style’—for the public weal. He raised the 
standards of technical literature in the United States, 
and, indirectly, throughout the English-speaking world. 
And hundreds of volumes in many libraries bear mute 
witness to his ideals. 
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Employer and Employee 
and the Depression 
: GENERATION AGO, metal prices as 


low as those now prevailing would have 

brought far more hardship to the miners, 
by unemployment, than is evident today. Then, layoffs 
would have been numerous, and as much as possible of 
the burden of hard times would have been passed along 
to the workman. A less humane conception of the duty 
of a company to its employees then held sway. Also, less 
farsightedness was in evidence. 

Today, the average company employing a large number 
of men is exhibiting a marked solicitude for the welfare 
of the individual. To keep all employed, so far as pos- 
sible, it is resorting to a parc-time schedule, thereby dis- 
tributing the burden of unavoidable unemployment as 
equally as possible. Thus every man may lose a little, 
but, on the other hand, few suffer to the extent of being 
deprived of their entire income. The net result is that 
the community as a whole is better off. Some companies 
are going a step further and are trying to make as much 
work as possible during winter by undertaking tasks that 
normally would be deferred until the coming spring. 
Notably is this true in the Lake Superior iron country, 
where operators are turning to shaft sinking and strip- 
ping to furnish maximum employment. 

Those who are skeptical of the benevolent intentions 
of the operators pursuing this course should remember 
that a cheaper and more efficient practice for a company 
having several mines would be to shut down some of 
them and keep the others running at capacity, rather than 
to keep the entire force employed on part time. One 
operating advantage accrues to the employer from 
this course: thereby he holds his staff together and keeps 
his skilled employees, instead of dispersing them, with 
the consequent necessity of again developing an efficient 
force. 


= 


Physical Handicaps No 
Unsurmountable Obstacle 


NE of the greatest problems of the Indus- 
trial Accident Board of Massachusetts is 


to place the rehabilitated worker in in- 
dustry, writes Mr. Joseph A. Parks, a member of this 
board, in the United States Daily. This in spite of the 
fact that such a man generally is a better workman than 
he was before his injury. Realization of his handicap 
makes him apply himself more zealously than the able- 
bodied worker. He is more alert, and he does more 
thinking in connection with his job—to make up for his 
physical deficiency. 

Mr. Parks’ advice deserves careful consideration by 
employers, if only for the reason pointed out by Mr. 
Parks—that a crippled man, if denied work on account 
of his seeming handicap, will be entitled to continued 
compensation. This, in turn, will increase the insurance 
rates, thus indirectly constituting an expense for the 
employer. Other reasons, equally important, may be 
found. Suffering, such as generally caused by injuries, 
should in itself be sufficient penalty for inexperience, 








carelessness, or lack of foresight—the commonest causes 
of accidents—and nothing within reason should be left 
undone to prevent further discomfort. Instances may be 
cited where men, by repeated mishaps, have proved them- 
selves to be “unsafe” workers, on account of mental 
deficiency or peculiarity of temperament. If work of a 
nature that almost completely avoids exposure to hazard 
cannot be. found for such employees, they should not ex- 
pect to be kept on the payroll. Most rehabilitated workers, 
however, do not come under this category, and they 
should be entitled to work. As a general rule, the lesson 
of bitter experience has taught them to be especially 
careful—more careful than the average worker. Com- 
panies can usually place such men in positions where no 
stigma of incompetency is attached to the individual, and 
where he will be able to prove by actual accomplishment 
that a physical handicap often serves as a spur to higher 


achievement. 


Iodine Monopoly 
Is Threatened 


HE security of an industry may hinge on 
the successful marketing of byproducts as 


well as primary products. The Chilean 
nitrate mining industry, now in great travail, might have 
consolidated its position and secured good will through- 
out the world if it had marketed its iodine at a price 
that would have encouraged research on the large scale, 
with prospect for an enormously increased demand. In- 
stead, it sanctioned an appalling waste of a valuable na- 
tional resource, permitting the recovery of but an insig- 
nificant percentage of the iodine in the caliche, the by- 
product being marketed through a trust at a price that 
bore no logical relation to the cost of production. The 
use of iodine has therefore been restricted rather than 
expanded, substitutes have been developed and accepted, 
and the world remains in ignorance of the uses to which 
an element of remarkable and unique properties might be 
put if all potential applications were investigated. 

Monopoly against the public interest inevitably meets 
its Waterloo. Alert scientists have a way of finding 
substitutes for high-priced commodities, or of isolating 
the same material from new sources. History is repeat- 
ing itself in regard to iodine. Salt water from Cali- 
fornian oil wells has been found to contain iodine in 
commercial quantities. The problem of recovery was a 
difficult one, but advantage was eventually taken of re- 
cently acquired knowledge in the technique of adsorp- 
tion, with the result that the iodine is concentrated in 
activated char, from which it is subsequently released by 
distillation. Improved technology will soon point a way 
to large-scale production and the lowering of price to the 
consumer—as was done with bromine—to the advantage 
of all concerned and to the increase of knowledge. 

The power of selective adsorption is a tool of industry 
that possesses great possibilities. The oil-well brine, be- 
fore treatment with char, is contacted with nitrous 
acid, which releases the iodine. A somewhat similar 
though perhaps a reverse technique may eventually be 
evolved to permit the recovery on a commercial scale of 
gold’from sea water. The adsorbability of activated char 
for gold in solution has been amply demonstrated. 


Engineering and Mining Journal — Vol.131, Not 















Electrolytic Copper Refining ~ 


at Mount Lyell, ‘Tasmania 





General view of reduction works, with smelter on the left, furnace refinery in background 
at center, electrolytic refinery on the right, and blower building in the foreground 


OPPER has been refined by the 

Mount Lyell Mining & Railway 

Company at Queenstown, Tas- 

mania, for the last 24 years. 
Previously, blister copper cast in 220- 
Ib. cakes was sent to the custom refinery 
at Port Kembla, New South Wales, for 
treatment. In view, however, of a heavy 
rise in the toll charge at that plant, 
owing to the increased cost of fuel and 
wages and decreased custom business, 
and because of the fact that a surplus 
of power was available at the company’s 
hydro-electric plant, local refining was 
an obvious economy. 

As the capacity of the plant required 
would be small—not more than 8,000 
long tons per annum—the use of blister- 
copper anodes in a high-current-density 
plant suggested itself, and the services 
of Mr. A. E. Wheeler, of New York, 
were enlisted. A plant was recom- 
mended by him, and the preparation of 
the design was placed in his hands. 

Construction began in May, 1927, and 
refining commenced in April, 1928, under 
the direction of Mr. H. Y. Eagle (assist- 
ant to Mr. Wheeler), who acted in a 
supervisory capacity during the final 
construction and first operation of the 
plant. Since then it has been operated 
continuously by the company’s local 
staff, with highly satisfactory results. 

The electrolytic building is of heavy 
steel-frame construction, 133x102 ft., 


closed in by corrugated fibro cement, 
with ample windows and high roof, 
giving good lighting and ventilation. 
Its floors are concrete, covered with 
1 in. of mastic to protect them from 
acid liquors. The building has three 
divisions: the cell room, a purification 
and slime-treatment division at the rear, 
separated from the cell room by a con- 
crete wall, and a basement extending the 
full length of the building. 

The cell room takes up 100 ft. of the 
building, but 40 ft. of this is space in 
front of the cells, used for handling 
cathodes, which is equipped with wash 
tanks, racks for anode scrap, machines 
for preparing starting sheets, and a 
5-ton overhead crane. Of the 100 cells 
in use, 84 are commercial cells 10 ft. 
3 in. x 2 ft. 9 in. x 3 ft. 9 in. deep, 
built of Douglas fir, with 4in. sides, 
2-in. ends and 3-in. bottoms, lined 
with 6 per cent antimonial lead weighing 
6 lb. per square foot; and 16 are strip- 
per cells, 2 in. wider than the others. A 
lead apron, burnt on at the front of each 
cell, makes the solution flow from the 
bottom of the cell over a lip of cast lead 
into the next cell, 4 in. lower, in order 
to prevent segregation. Each cell is 
supported on two 12x8-in. timbers, rest- 
ing on lead-capped concrete piers and 
insulated by fireclay blocks. The cells 
are arranged in ten double cascades of 
five cells each, separated by walkways 
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William Hart 


Refinery Engineer 
Mount Lyell Mining & Railway Company, 
Lid. 


made by supporting timbers from the 
piers. Over each cascade is a suspended 
trolley beam ; $-ton Yale blocks with ball 
insulators and trolleys running on these 
beams are used for pulling cathodes and 
placing anodes in the cells. 

In the basement, 6 ft. of headroom 
under the cell beams provides ample 
space for inspection and handling of 
slime. Slime launders, 1 ft. wide and 
8 in. deep, suspended from the cell 
beams, run under the plug holes of all 
cells to a central launder supported on 
brick pillars, discharging to a screen 
over the slime tank. The basement 
under the purification section contains 
(1) two heating and two storage tanks, 
10 ft. in diameter and 5 ft. deep, with 
two pumps for elevating the electrolyte 
to the head tanks, 6 ft. diameter and 
3 ft. high, on the upper floor; (2) a 
mother-liquor tank, with a 20-g.p.m. 
pump; and (3) the oxidizer pump draw- 
ing from the boiling tank. The slime 
tank, solution tank, and wash tanks are 
each 11x4 ft. and 4 ft. 6 in. deep. 
Below them, in a well, are the cast-iron 
lead-lined blow cases, to which the slime 
runs by gravity and is pumped by com- 
pressed air to the upper floor. 

The purification section contains an 
electric boiler, a filter press and a steam 
drying table, three crystallizing vats, a 
boiling tank and oxidizer, and the head 
tanks as mentioned in the foregoing. 

Outside the building is a wrought-iron 
tank, of 3,500-gal. capacity, for storage 
of strong sulphuric acid, shipped from 
the mainland in 60-gal. drums. 

The electrolytic department has a 
weekly capacity of 392,000 Ib. cathode 
copper, 5,200 Ib. anode slime, and 5,000 
Ib. bluestone. 

Thirty yards from the cell room is the 
furnace refinery, a steel building, 96x60 
ft., containing a melting furnace of 
145,000-Ib. capacity, with firebox ar- 
ranged for oil, pulverized coal, or lump- 
coal firing. The hearth is 19x10 ft., and 
ladling is done by hand from a well at 
the end of the furnace. The furnace is 
connected to a brick-lined steel stack, 
60x6 ft., supported on the roof truss, and 
the design includes a waste-heat boiler 
in the flue. This furnace has not yet 
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A part of the electrolytic department 


been used, a Satisfactory arrangement 
having been made for melting the 
cathodes at the Port Kembla Refinery, 
New South Wales, which is alongside 
the coal fields and adjacent to the Metal 
Manufacture Company’s establishment, 
in which the company holds an interest 
and where much of the copper is manu- 
factured into wire and tubing. 

The blister-copper anodes are 3 ft. 
3 in. x 2 ft. 34 in., tapered, from 3 to 
24 in. thick, weighing 570 Ib., with loops 
made of 4-in. rolled-copper wire inserted 
in the mold and welded to the copper. 
The stripper anodes, 3 in. wider and 14 
in. longer, weigh 670 Ib. 

Blister copper is poured from the con- 
verter into a 7-ton ladle, which is lifted 
by the 40-ton crane to the tilting plat- 
' form on a straight-line casting machine, 
with 22 1,200-lb. cast-iron molds of 
13-in. average thickness. Two 1}-in. 
longitudinal ribs, 4 in. thick on the 
bottom of the molds, serve to prevent 
transverse cracking, and each mold has 
an average life of 400 tons of anodes. 

The anodes, falling from the end of 
the casting machine, are straightened by 
hammering immediately, while hot, and 
then picked up with an air hoist, stacked, 
cooled with a spray of water, trimmed, 
brushed, weighed, and transported to the 
cell room. At first the wire loops failed 
at the junction with the casting, but 
this has now been overcome by dipping 
the wires in limewash before placing 
them in the mold. 

Although of fairly constant weight, 
the anodes vary between different blows, 
fluctuating 100 lb. above or below the 
average. Analysis of the blister copper 
is: Cu, 99.10 per cent; Ag, 16.0 oz. 
per ton; Au, 0.31 oz.; As, 0.027 per 
cent; Sb, 0.024; Ni, 0.08; Fe, 0.04; 
Pb, 0.24; Zn, 0.01; Bi, trace; Co, trace; 
S, 0.10 per cent; Se, 0.046; Te, 0.016; 
“insoluble,” 0.04; CaO, 0.04; and H,O, 
0.60 per cent. 
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Sixteen cells produce the starting 
sheets. By placing two cells in parallel, 
a current density half of that used in 
the commercial cells is obtained. Each 
contains 22 anodes spaced at 5.44 in. 
from center to center, and 21 cathode 
blanks, of ¥-in. rolled copper, 2 ft. 73 
in. wide and 3 ft. 24 in. long, with 
grooved pine strips to prevent the cop- 
per from depositing around the edges. 

The blanks are pulled, five at a time, 
with a miultiple-hook bail, the hooks 
being placed so that every second blank 
is pulled. Then the bail is run to the 
end of the cascade and dropped in a 
rack, where the blanks are stripped, 
oiled, and returned to the cells. The 
oil used is a mixture of common grease, 
compounded cylinder oil, and kerosene. 
No trouble is experienced in stripping. 
An average of over 98 per cent good 
sheets is common. 

Twenty-four-hour starting sheets are 
stripped at an average weight of 8 Ib. 
and trimmed to 30x38 in.; 9 per cent 
is cut for loops in a Peck Stow & Wil- 
cox guillotine. The sheets are looped 
with a Morrow-clip machine, weighed, 
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atid charged to the refining cells on the 
following day. 

As the length and the width of the 
anodes decrease with the thickness, they 
are pulled after 30 days’ service, when 
the scrap is 30 per cent of the original 
weight. The end anodes are inter- 
changed, and the anode scrap from the 
stripper section is used as overweight 
scrap in the commercial cells. 

Each of.the 84 commercial cells con- 
tains 22 anodes and 23 cathodes, cen- 
tered at 5.31 in. Three-day cathodes, 
averaging 90 lb., are drawn, necessitat- 
ing a replacement of 28 cells daily. 
These are not shunted, but four cathodes 
at a time are lifted by a four-hook bail 
and replaced by starting sheets. The 
cathodes are placed in trucks in front 
of the cascades; then the trucks are 
pushed under the crane, which carries 
them to a wash tank, where the adhéring 
solution is washed off with hot water. 
The cathodes are then placed in racks, 
where loosely adhering “trees” are 
knocked off, and are finally stacked in 
3,400-lb. heaps for shipment. 

The loading schedule for anodes is 
eighteen days, making a low tie-up for 
the electrolytic department. Six draw- 
ings of cathodes are made, the ampere 
efficiency being low for the first and last 
drawings, but averaging 92 per cent 
with a curreft density of 31 amp. per 
square foot. The voltage, which varies 
with the age of the anodes and the 
cathodes, is 0.3 to 0.8 volts per cell, 
giving an average deposition of 4 lb. 
per kilowatt-hour. 

Four or eight cells are shunted each 
day, and the solution is pumped out to 
other cascades. Scrap anodes are pulled, 
four at a time, placed on trucks, taken 
by the crane to the anode wash tank, 
where the adhering slime is washed off, 
and then sorted into heavy and light 
scrap. Light scrap, averaging 10 to 12 
per cent of the original anodes, is re- 
turned to the converter; heavy scrap is 
used for replacing light anodes, an 
operation performed by the afternoon 
shift. 

After pulling the plug in the bottom 
of the cell the slime is flushed with a 
hose into the slime launders. The bus- 





Tructor crane loading cathodes into railway trucks 
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bars are cleaned and oiled, and the cells 
filled with anodes and starting sheets. 
For the first 24 hours, 1x}-in. pine slats 
are placed between anodes and starting 
sheets. This insures uniform spacing 
until the rough surface of the anode has 
disappeared. 

The cathodes for the first four draw- 
ings are relatively smooth, but with the 
increasing current density of the last 
drawings, resulting from the reduction 
in size of the anode, they become much 
rougher. 

Two cathodes from each cell are put 
aside and sampled by templet, and the 
drillings bulked for a weekly sample, 
giving an average analysis of Cu, 99.98 
per cent; Ag, 0.6 oz. per ton; Au, 0.01 

z.; Sb, 0.001 per cent; As, 0.0009; Ni, 
0.0017 ; Fe, 0.002; Pb, 0.001 ; Zn, 0.0004 ; 
Bi, trace; Se, trace; Te, trace; and S, 
0.01 per cent. 

The acid content is kept so low that 
the ohmic resistance of the electrolyte 
supplies the required heat. During part 


of the winter, however, additional heat 
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Longitudinal Section B-B 


must be applied to maintain the desired 
temperature, accomplished by passing 
steam through lead coils in the storage 
tanks. 

A separate electrolyte is used in the 
stripper cells and during cell cleaning. 
Part of this is transferred to the main 
system, keeping this electrolyte purer. 
The temperature is held between 42 and 
44 deg. C., with the sulphuric acid be- 
tween 90 and 100 grams per liter, and 
2 oz. of glue is added daily to harden 
the starting sheets. 

The regular electrolyte is kept be- 
tween 55 and 57 deg. C., with the sul- 
phuric acid between 150 and 160 grams 
per liter, and 8 oz. of glue is added 
daily in equal proportions to the head 


of each cell at regular intervals on each . 


shift. An excess of glue is of no benefit 
to the cathodes, and is also found to 
depress the ampere efficiency. Eighteen 
ounces of Solvac, a sulphonated castor 
oil, soluble in water, and sufficient salt 
to keep the chlorine content at 0.05 
grams per liter, are also added daily, 
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Plan and 
sections of electrolytic refinery 


the oil being used to round 
off the needles to blunt 
nodules. It also imparts 
additional throwing power 
to the solution, and gives 
the cathodes a crystalline 
sheen. 

The rate of circulation 
is five (U. S.) gallons per 
minute, the soluticn dis- 
charging through a hard- 
rubber pipe in the end cell, 
and returning to the heat- 
ing tank by gravity. This 
tank is fitted with four 
steam coils of hard lead to allow heating 
the solution when required. From the 
heating tank the solution is pumped to 
head tanks with 100 g.p.m., Duriron 
centrifugal pumps, working against a 
20-ft. head, direct-driven by a 5-hp. 
motor. Pumps of the same type, 20 
g.p.m., 50-ft. head, 2-hp. motors, are 
used for stripper solution. A _hard- 
rubber pipe, with lead-pipe risers, carries 
the solution to the head of each cascade. 
The analyses of the solutions in grams 
per liter are as follows: 
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Stripper Section Main Section 


2 BERS rap are oe 40 40 
PO as ss oes asees 90-100 150-160 
DUES Es Coa aes oo ee 7 11-12 
REA Dee & 4.3 4.0 
Re. Se ieee 1.2 3.0 
SRR A ae 0.2 0.4 
See wa oa eae tad 0.5 0.8 
SAS Oe 0.05 0.1 
| RERSSARE YEN 0.02 0.5 
GBS i. Seek tens 0.05 0.05 
Sp. gr. at 15deg.C.. 1.165 1.235 


The copper dissolved averages 8 Ib. 
per ton of cathodes, and the‘total con- 
sumption of 98 per cent sulphuric acid, 
including discarded liquors containing 
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A group of anodes, showing loops 


acid and copper sulphate, is 14 lb. per 
ton of cathodes. 

Nickel, the chief impurity, is allowed 
to vary between 11 and 12 grams per 
liter. The discarded solution, the 
amount of which is regulated by the 
nickel assay, averages 15,000 liters per 
week. This is run off from the main 
system, in batches of 9,000 liters, to a 
boiling tank equipped with four steam 
coils, where it is heated to 80 deg. C. 


and pumped to a flush tank, which dis- 


charges through an oxidizing tank for 
2 min. at 4-in. intervals. The oxidizing 
tank, 6x7 ft., is kept full of trimmings 
from the starting sheets bundled in 12- 
in. diameter bales. Solution is sprayed 
over this copper and drained through 
the. bottom back to the boiling tank. 

A stack 10 ft. high on top of the 
oxidizing tank draws air up through the 
copper, causing it to oxidize. Though 
starting-sheet trimmings oxidize slower, 
the expense of making blister copper 
shot is eliminated, and no purification 
of solution is required. The acid is 
reduced to 10 grams per liter, where- 
upon the liquor is concentrated in the 
boiling tank to 1.43 sp. gr. and dis- 
charged to two crystallizing vats, 10x 
4x3 ft., with starting sheets suspended 
at 6-in. intervals. After three days the 
mother liquor is drawn off and pumped 
back to the boiling tank, concentrated 
to 1.47 sp. gr., and run into a third 
crystallizing vat, where it is allowed to 
stand for another three days. The 
mother liquor is again drained off and 
pumped to a cementation vat, 16x4x3 
ft., filled with scrap iron, and there 
agitated with air at 3-lb. pressure until 
all copper is precipitated. Waste liquor, 
containing the nickel, arsenic, and iron, 
is drained off. Bluestone from the sides 
and sheets in the first’ crystallization 
vats, of an average purity over 98 per 
cent, is marketed. Bottoms and second 
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crystals, averaging 
92 per cent copper 
sulphate, are re- 


turned to the head 
tank, where they dis- 
solve easily. 

Excess copper is 
taken out of solu- 
tion by one liberator 
cell working three- 
quarters of the time. 
The anodes are of 
4-in. antimonial lead, 
placed at 48 in. 
centers, with 23 
cathodes. Current 
density is 30 amp. 
per square foot, and 
ampere efficiency, 94 
per cent. Filtered 
lubricating oil on 
the surface of the 
electrolyte effectively 
prevents the acid 
mist caused by oxy- 
gen: liberated at the 


anodes. 
Slime from the 
cells. is washed and swept down 


launders with a fall of 1 in. in 4 ft. 
to a central launder discharging into 
the slime tank through a lead screen 
with zs-in. diameter holes, which keeps 
back coarse particles of copper. The 
slime flows by gravity to 100-gal. cast- 
iron, lead-lined blow cases, and is then 
pumped, with 45-lb. air, through a 
Shriver filter press of 5-cu.ft. capacity 
on the upper floor, the filtrate being fed 
back to the circuit or to a settling tank. 
The filter cake is freed from soluble 
sulphates by washing with water, blown 
off with compressed air, dried to 10 per 


cent moisture on a steam-jacketed cop- 


per table, and stored until about 6 tons 
has accumulated. It is then sampled by 
making two cones which are combined 
to one cone, and quartered down ten 
times to obtain a sample of 25 Ib., which 
is sent to the sampling department ; the 
reject from the sampling is shoveled into 
45-gal. drums, each having a capacity 
of 800 lb. slime. These are cut open 
with a circular slit 18 in. long and 
welded with the oxy-acetylene torch. 
They are convenient and safe containers. 
The slime, shipped to a custom silver 
refinery, has the following average 
analysis: H,O, 10.0 per cent; Cu, 40.0 
per cent; Ag, 1,250 oz. per ton; Au, 
23 oz.; Pb, 23.5 per cent; S, 9.0; Se, 
3.7; Te, 1.5; “insoluble,” 1.6; Sb, 1.7; 
As, 1.8; and Fe, 0.15 per cent. Com- 
pared with slime from refined anodes, 
the grade is low, because of the high 
percentage of lead and copper, but no 


‘difficulty is experienced in making the 


copper soluble by roasting. The lead is 
beneficial in the doré furnace, and 
selenium is a valuable byproduct. 
Power is generated at the company’s 
hydro-electric station, 7 miles from the 
works, from a catchment area of 8 
square miles, with a rainfall of 150 in. 
per annum, and a drop of 1,100 ft. 


Current is transmitted to a substation 
near the plant at’6,600 volts and trans- 
formed to 3,000 to 550 volts, for trans- 
nnission around the works. 

The motor-generator sets are housed 
in a building near the cell room, to- 
gether with the bloWers for the mill, 
smelters and converters, and compres- 
sors for general work. They are oper- 
ated by the same crew. Two sets were 
built by General Electric and have a 
synchronous motor rated at 700 hp., 
three-phase, 50 cycles, 750 r.p.m., driv- 
ing two d.c. 225-kw. generators, 5-90 
volts, 3,500 amp. The d.c. circuit break- 
ers set at 4,000 amp. are placed in the 
basement underneath the generators. 
Direct current, 10,750 amp. and 55 volts, 
is carried by 7x2-in. copper bars through 
a tunnel to the cell room, a distance of 
50 ft. The busbars on the cells are 
6x2x11 ft., connected by a jumper of 
14 sq.in. section, lap-jointed by bolting 
and soldering, with transfer jumpers of 
14 sq.in. section between each pair of 
cascades, dropping under the walkways. 
Transfer bars, 12x in., are used be- 
tween pairs of cells. Anode suspension 
bars, 14 in., inverted U-section, and 
cathode suspension bars, 14xy¥ in., are 
insulated by being staggered. A con- 
tinuous strip of 14x¥s-in. pine runs 
al mg the busses. 

A 5-ton Herbert Morris crane is used 
in the cell room. It is operated by di- 
rect current of 500 volts from the gen- 
erator set supplying the smelter crane 
and the mine locomotives. Motors for 
the pump and machinery are 550 volts, 
three-phase, supplied from the common 
power line. 

Gas-filled lamps, 500 c.p., are used 
over the crane bay and at the boiler. 
Over the cells, 100-watt lamps, sus- 
pended on a level with the trolley beams 
at 12-ft. intervals, give effective light- 
ing. In the cellar 60-watt lamps are 
spaced at 30-ft. intervals over the slime 
launders. 

Steam for all purposes is supplied by 
an electric steam boiler, supplied by 
General Electric, a type used in paper 
mills and where surplus hydro-electric 
power is available. It is 3,000 volts, 
three-phase, 50 cycles, 750 kw., 75 hp. 
at 75-lb. pressure, and as the transmis- 
sion system is 3,000 volts, three-phase, 
non-grounded, a transformer of ratio 1:1 
is inserted to provide the boiler with a 
grounded neutral. This is controlled by 
an oil-immersed circuit breaker, equipped 
with overload and no-volt release coils, 
the secondary of the transformer being 
connected directly to the boiler elec- 
trodes. The boiler, lagged with 2-in. 
thick pine, has a thermal efficiency of 
about 95 per cent. Average load is 
300 kw. 

Concrete tracks are laid between the 
smelter, the cell house, and the railway 
track. A concrete dock for two million 
pounds of anode copper has been built 
alongside the cell house. All hauling is 
done with an Elwell Parker Tructor, 
jib type, the load being carried on the 








Engineering and Mining Journal — Vol.131, No.1 

















jib with a double chain sling. This 
machine, which will lift 6,000 Ib. at 
4 ft. 6 in. radius, is of storage-battery 
type, and is charged overnight with a 
64-hp., vertical motor-generator set. 
The rate of charging the Edison storage 
cells is 45 amp. at 40 volts, a full charge 
being 315 amp.-hr. Each day the Truc- 
tor hauls 70,000 lb. of anodes from the 
smelter to the refinery and 60,000 Ib. 
from the smelter to the dock; 8,000 Ib. 
of anode scrap to the smelter; 60,000 
Ib. cathodes to the weighing bridge; and 
110,000 Ib. from the cathode pile to the 
3 ft. 6 in. railway trucks. Recently, a 
Ransom Runabout crane has been sup- 
plemented, so that one spare machine 
will always be available. 

The method of starting operations is 
interesting and probably unique, because 
no attempt was made to heat the electro- 
lyte, the current being turned on when 
the solution was cold. As the com- 


mercial cells and the stripper cells are 
on one circuit, jumper bars were placed 
on the busbars of the commercial cells, 
and the current was conducted across 
the cascades by suspending ten anodes 
in each cell, the bars making contact on 
each side. The stripper solution, assay- 
ing 40 grams per liter of copper and 40 
grams per liter of sulphuric acid, was 
made by dissolving pure bluestone and 
adding sulphuric acid. At first one 
starting-sheet blank was suspended in 
each stripper cell as the current was 
switched on, the output of the generators 
being 250 amp. at 8 volts. As each 
blank became seasoned, more were 
added, good tough sheets being produced 
at 14 deg. C. When the blanks were 
stripping easily and a stock of starting 
sheets had been made, anodes and start- 
ing sheets were placed in the com- 
mercial cells at the rate of four cells 
per day. The solution assayed 40 grams 


per liter of sulphuric acid, and the tem- 
perature was 33 deg. C. The cathodes, 
though rough, were of high purity. 
Ampere efficiency ranged from 80 to 90 
per cent, with four- and three-day cath- 
odes. As the temperature increased, 


more acid was added, until, at a current, 


density of 25 amp. per square foot, a 
temperature of 54 deg. C. could be main- 
tained, with acid at 110 grams per liter. 
Starting with pure solutions, it was not 
found necessary to discard electrolyte 
for four months, when the nickel con- 
tent had reached 10 grams per liter and 
approximately 5,000,000 Ib. of cathodes 
had been produced. 

To keep pace with the increase in 
the company’s copper production, the 
plant is being extended by addition of 
44 cells, which will bring the capacity 
up to 13,000 long tons per annum. The 
new cells, will be constructed of lead- 
lined concrete. 


Reduction of Sulphur Dioxide 


how reduction of sulphur “dioxide 
to sulphur has been tried out a 
number of times, but no recognized 
commercial application is known. As 
long ago as 1908, C. Y. DeLay’ and 
George C. Carson experimented with 
the reduction of sulphur dioxide by 
drawing the gas through carbon heated 
to a “yellow heat.” Carbon monoxide 
and sulphur were obtained. Mention 
is made of the formation of hydrogen 
sulphide and carbon bisulphide. Noth- 
ing came of these experiments. 

F. R. Carpenter in 1908 proposed sev- 
eral methods for separating sulphur 
dioxide, among others by freezing; by 
passing the gases through a reducing 
atmosphere and recovering the reduced 
sulphur by “settling and filtering”; by 
converting part of the sulphur dioxide 
into hydrogen sulphide and producing 
sulphur by the interaction of the two 
gases; and by converting all of the 
sulphur dioxide into hydrogen sulphide 
and producing sulphur by reaction with 
oxygen derived from ferric oxide. 
Other processes having to do with the 
treatment of sulphur dioxide were the 
Hall process and the Thiogen process 
of S. W. Young, neither of which at- 
tained commercial importance. Experi- 
mental work on the problem is being 
continued, however, both in government 
and private laboratories. 

Several months ago J. W. Beckman, 
consulting chemist, of Oakland, Calif., 
called upon me and stated that he had 
obtained significant results by reducing 
sulphur dioxide with carbon monoxide 
in the presence of a simple catalyst. 
More recently he invited me to witness 
his experiments. These are of suffi- 


1M.48.P., Sept. 19, 1908, p. 401. 
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cient interest to record. Beckman uses 
a cylindrical chamber heated by elec- 
trical means for containing his contact 
mass. A temperature of from 800 to 
1,200 deg. F. is maintained. He passes 
sulphur dioxide gas mixed with natural 
gas or carbon monoxide through the 
contact mass and discharges a gas from 
which elemental sulphur condenses. 
The reactions are exothermic. In the 
specific instance here recorded he used 
the room as a condensing chamber and 
the cloud of yellow condensate was es- 
pecially noticeable. Apparently the 
reaction was complete, as there was no 
noticeable sulphur dioxide in the air. 

Beckman has not continued his ex- 
periments to the quantitative stage, nor 
has he examined the products of his 
reactions sufficiently to determine the 
formation of subordinate products. He 
has tried various amounts of air as a 
diluant of the sulphur dioxide gas and 
has obtained similar results. A con- 
tinuation of the experiments, using 
gases comparable with the low dilutions 
of sulphur dioxide found in smelter 
smoke, would be of great technical 
interest. 

Reduction of sulphur dioxide gas by 
various reducing agents such as carbon, 
carbon monoxide, marsh gas, and 
hydrogen sulphide is not new. The 
use of a simple contact mass under 
controlled temperature conditions seems 
to be the significant improvement that 
Beckman has made. He stated to me 


that he has covered his ideas by patent 
applications, both in the United States 
and abroad. So far his experiments 
have been on a laboratory scale, but 
they are important enough to warrant 
thorough research. 

Obviously, such points as the rela- 
tion of the weight and surface exposure 
of the contact mass per unit of volume 
of diluted gases to be treated, the 
chemical balance necessary, the surplus 
heat and the practicability of its utili- 
zation, the completeness of the reac- 
tions and the formation of adverse 
products are important factors that re- 
quire investigation. Equally obvious is 
the fact that sufficient reducing agent 
must be used so that oxygen. in the 
gases to be treated is burnt. The quan- 
tity of reducing agent both for the 
reduction of the sulphur dioxide and 
the removal of free oxygen is not ex- 
cessive and the cheapness of natural 
gas in many localities should make its 
use of marked advantage in the appli- 
cation noted. 
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Selection and Care 


of Hoisting Ropes 





Near.y all of the hoisting ropes 
used at the mines of the Interna- 
tional Nickel Company of Canada, 
Lid., in the Sudbury District of 
Ontario, are standard round-strand 
ropes. Though a few pre-formed 
ropes are in use, the round-strand 
ropes are ‘preferred. 











HE 1}-in. diameter ropes used 

on the ore and cage hoists at 

Frood mine are 3,400 ft. long, 

Lang lay, 6 strands of nineteen 
wires each with six filler wires, manila 
center. In these ropes, the diameter of 
the outer wires is 0.118 in. and the 
breaking stress of the steel of which 
the wires are made is 257,600 to 280,000 
Ib. per square inch. The breaking strain 
of the rope by test to destruction is 
147 tons (294,000 Ib.). 

Ropes of the service cage hoist are 
1} in. diameter, 3,420 ft. long, Lang lay, 
six strands of sixteen wires each, manila 
center. Of the outer wires the diameter 
is 0.096 in. and the breaking strain of 
the steel of which the wires are made 
is the same as already mentioned. The 
breaking strain of the rope by test to 
destruction is 63.5 tons. 

In addition to the No. 3 shaft at 
Frood, which is vertical, there are sev- 
eral inclined shafts at the mines. For 
the incline shafts we use 6x16 and 6x7 
wire construction, as we have found 
that the larger individual wires thus 
called for offer greater resistance to 
wear caused by the ropes passing over 
the rollers in the shafts. 

In ordering new ropes the manufac- 
turers are given complete details as to 
the working conditions under which the 
rope will be used, and they are asked 
to quote on the type of construction of 
rope which they would recommend for 
those conditions. The following will 
serve as an illustration of the informa- 
tion supplied to the rope manu- 
facturer : 


1. Inclination of shaft. 
Fleet angle. 
. Diameter and face of drums. 
. Diameter of head sheaves. 
Arc of contact of rope with sheave. 
. Maximum ‘hoisting speed. 
. Acceleration period. 

8. Maximum rope pull not including 
friction and acceleration. 

9. Factor of safety of rope based on 
rope pull given in No. 8. 

The following general information is 
also given to the manufacturer: 


NA wf wt 
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David Butchart 


Copper Cliff, Ont., 


1. Number of layers which rope winds 
on drum. 

2. (If incline shaft) Incline rollers 
are placed in the shaft at approximately 
50-ft. intervals. The rollers are made 
of lap-welded tubing. 

3. Loading of the skips will be almost 
instantaneous, and will be done from 
measuring boxes. Skips are not sup- 
ported while being loaded. 

The successful bidder receives an in- 
struction sheet covering the test cer- 
tificates required and the shipping in- 
structions. This sheet is reproduced 
herewith. 

In putting on a new rope, a strong 
brake is used to put a tension on the 
rope, causing it to wind on the drum 
tightly. When a rope is taken off, the 
rope is wound on an empty reel which 
is driven by an air drill through a double 
gear reduction. 
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Fig. 1—Showing method of capping 


The method of capping is shown in 
Fig. 1, which clearly indicates the cor- 
rect way of putting on the clamps. On 
account of the reduction in diameter of 
the rope, caused by the stretching of 
the rope, the bolts of the clamps must 
be closely watched and tightened as 
required when the rope has been newly 
put on. Approximately one-half of the 
clamps are replaced every six months, 
when the rope is recapped. The clamp 
shown in Fig. 2 is used in putting rope 
around the forged-steel thimble of the 
capping to get complete contact between 
the rope and thimble. 


EXAMINATION OF ROPES AND 
CONNECTIONS 


Daily Examination.—The rigger takes 
up a position near the hoist drum and 
observes the rope as it is slowly wound 
on the drum. The connections between 
rope and skip or cage are also exam- 
ined. An entry is made in the Machin- 
ery Record Book of the result of this 
examination. 


Weekly Examination—Once every 


Canada 


week the rigger makes a more thorough 
examination of the ropes. The hoist is 
run at slow speed while the rigger lets 
the rope pass through his hands in order 
to detect broken wires or any other 
defect in the rope. 

At the weekly examination the rope is 
also lubricated, using a rope lubricant 
manufactured by J. Roebling & Sons. 
During the winter time the lubricant 
has a tendency to harden and crack, but 
by diluting it with black oil, good re- 
sults are obtained. 

In the dead of winter black oil and 
rope lubricant are used in equal parts; 
during medium cold weather, one part 
of black oil to three parts of rope lubri- 
cant; whereas in the summer time, the 
lubricant is used alone. The lubricant 
is applied by slowly lowering the rope 
through a hollow box into the top of 
which the heated lubricant is poured. 
Cotton waste is used as packing at the 
bottom of the box where the rope passes 
through to prevent the lubricant from 
flowing out too freely. 

To test the penetrating powers of 
wire-rope lubricants the following ex- 
periment was carried out by the Provin- 
cial Analyst at Toronto. Four adjacent 
pieces were cut from a rope of 1} in. 







Taper reste, 


Fig. 2—Detail of thimble 


submerged 
ends pro- 
jecting above the bath, and left there 
for ten days, after which the sample 
was taken from the bath and the core 


diameter. One of these was 
in a bath of lubricant, the 


removed. When this core was com- 
pared with an adjacent untreated piece 
no difference could be detected in ap- 
pearance. Another piece of rope was 
submerged for an hour in a bath of 
boiling rope lubricant and the core of 
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this compared with the core of an un- 
treated adjacent piece as before. In 
this case the lubricant apparently pene- 
trated to the core. Analysis for oil 
showed the following results: 


Sample Per Cent of 
No. Oil in Core 
Ey, CMON ns Gi ccawatevee aoe 12.0 
2. Immersed for ten days.... 10.6 
3. Boiled in oil for one hour.. 18.3 
4, “RPO ROE: isis 0 ck h 0's sans 9.92 


These results were obtained by dis- 
tilling the oil off in an ether bath. It 
would appear that the untreated hempen 
center runs from 10 to 12 per cent of 
oil content; that immersing in oil with- 
out heating does not increase the oil 
content of the center, but that boiling 
does. The variation of 2 per cent in 
Nos. 1, 2, and 4 samples is probably 
caused by variation of oil content in 
different parts of the core. 

To make definite deductions more 
extensive experiments would be neces- 
sary. The results seem, however, to 
confirm the conclusions arrived at by 
personal observation in more than 
twenty years’ experience with wire 
hoisting ropes: that the lubricant of 
the core cannot be renewed by means 
of external lubrication unless it is feas- 
ible to submerge the whole rope in 
boiling lubricant for a sufficient time 
to accomplish this purpose. But wire 
rope should be lubricated often enough 
to maintain constantly the external coat- 
ing of lubricant. How often this will 
be necessary depends upon the local 
conditions. 

Monthly Examination.—Once a 
month the structure of the rope is ex- 
amined to determine the extent of the 
deterioration of the rope. At selected 
points along the rope it is cleaned and 
thoroughly inspected, and the diameter 
and circumference are accurately meas- 
ured. The rope is also carefully exam- 
ined for broken and for loose wires as 
it slowly passes through the rigger’s 
hands. All measurements and the num- 
ber of broken and loose wires are en- 
tered in the Machinery Record Book. 
A loose wire is one that will not pull 
down in place when the rope is under 
load. Such a wire is just as dangerous 
as a broken one, inasmuch as it will not 
carry any load. 

Once every six months the rope is re- 
capped and a piece not less than 6 ft. 
cut from the lower end of the rope. 
The test piece is carefully seized at 
each end, and a metal tag attached on 
which the following information is 
stamped : 

Name of mine. 

Number of shaft. 

Number of compartment. 

I. N. Co. (initials of the company’s 
name. ) 

In handling the test piece care is 
taken to avoid bending, and it is care- 
fully packed in a box for shipment to 
the testing laboratory. 

In addition to the test piece, enough 
rope is cut off to permit examination of 
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Instructions Relating to Reels and Test Certificates of Wire Hoisting Ropes 


Sample Certificate 


BE a RECe PETA Ce ee oo dale eek Codd ba DEES 
COE TOR iit 6 aie. ds 0 ae ese Feedon< 
SS eee 
Weilgmt of rope-per fact... . ie see 


Construction of rope: 


SE IN 6. Scio dc oo baw we enane 
Ce) SES See ae 


Construction of strand: 


Number and diameter of wires......... 


Breaking strain of wires per square inch... 


Torsion test: 


avenrmme Crises tm S bs oni ce ccc cc wece cn 


Bending test: 


Pe a ee eee 


I.N.Co.’s Order No. C-77944. 


Signed 


eee eens 


ee 


ee a 


2,02 
June, 1928 
ft 


right-hand, Lang lay 
13 in. diameter 

3.95 in. 

2.33 Ib. 

Six 

Manila 

Petroleum jelly 


Sixteen (9 round, 0.099 in. ; 6 round, 
0.066 in.; 1 round, 0.070 in.) 

Wire, soft 

Special improved plow steel, acid 


grade 
246,400 to 268,800 Ib. 
0.099-in. wire: 29; 0.066-in. wire: 45 


radius 
radius 


0.099-in. 11 over 5-mm. 
0.066-in.: 21 over 5-mm. 


65.02 tons of 2,000 Ib. 


1. Each rope must be wound on a strongly constructed reel and the rope protected against 
the weather conditions by means of a weatherproof covering. The edges of the 
reel shall be protected by a steel band. : 

2. Each reel must have the following information fixed on it either by means of burning 
same in wood or having the information stamped on a suitable plate and the plate 


securely attached to the reel: 
$83 Name of manufacturer. 
(c) 
(d) Date manufactured. 


Identification number of coil. 
Diameter and length of rope. 


(e) Number of I.N.Co.’s order for rope. : ’ 
3. Manufacturer must furnish (as required by the Mining Act of Ontario) a certificate 
in triplicate, each copy properly signed by hand in ink or indelible pencil, giving 


the following information: 


Name and address of manufacturer. 
Number of I.N.Co.’s order for rope. 


Coil or reel number. 
Date of manufacture. 


Diameter and circumference of rope, in inches. 
Weight of rope per foot, in pounds. 


Number of strands. 
Class of core. 


Diameter of wires in decimal of inch. 


Number of wires in strand. 


Material of which wires are made. — : ' 
Breaking strain of steel of which wires are made in pounds per square inch. 


Torsion test of wires: 
Bending test of wires: 


Number of twists in 8 in. ; 
Number of right-angle bends over 5 mm. radius. 


Breaking strain of rope by actual test to destruction. _ ‘ 
4. Test certificates referred to above must be forwarded with invoice and other shipping 


papers. 


the internal condition of the rope. The 
individual wires are examined for signs 
of corrosion and internal friction and 
the bending test is used to determine 
if there has been any loss in ductility 
of the steel. The individual wires are 
put in a clamp, the edges of which have 
been rounded off to 5 mm. radius for 
the smaller sizes of wires and to 7 mm. 
radius for the larger. The wires are 
then bent over the clamp and the num- 
ber of right-angle bends through which 
the wire will bend before it breaks is 
counted, and compared with that ob- 
tained when the rope was new. At 
this time, also, the attachments of the 
rope to the skip or cage are annealed. 
The recapping of the rope, the cutting 
of the test piece, and the annealing of 
the attachments are recorded in the 
Machinery Record Book. 

A hoisting rope is condemned as un- 
fit for service for reasons which are 
so diverse that it is difficult to estab- 
lish any rule or set of rules which will 
fit all conditions. The following fac- 
tors all enter into the problem of de- 
termining the life of the rope: 

Faulty manufacture. 

Stresses caused by shock. 


Bending stresses. 

Corrosion. 

Loss in elasticity of the rope. 

Internal friction. 

Loss of ductility of the wires. 

An example of faulty manufacture 1» 
an instance of two strands of a rope 
newly put on, breaking after only three 
weeks’ service. This rope was manu- 
factured by an old-established firm of 
high standing. The rope had been 
well looked after and nothing unusual 
had occurred which would have ac- 
counted for the failure of the strands. 
It was proved that the rope had been 
laid up under unequal tension, with the 
result that two of the six strands car- 
ried the load and eventually failed. 

Stresses caused by shock are un- 
avoidable, but should be reduced to a 
minimum. A very small amount of 
slack rope paid out will cause shock 
loads equal to two and three times the 
normal load. A badly designed skip 
dump will cause shock loads on the 
rope. Faulty alignment of the shaft 
is also a cause of shock loads. 

Bending stresses are increased by the 
use of drums and sheaves of small 
diameters. 














Corrosion can usually be reduced to 
a smaii factor in the life of the rope 
if care is taken to collect the water in 
the shaft and lead it away, by prevent- 
ing water from getting into the shaft 
at the stations, and by keeping the rope 
well lubricated. 

The bending test of the wires is an 
aid in determining the loss of ductility, 
while a drop in the percentage of ex- 
tension obtained when breaking the test 
piece will be an index to the loss in the 
elasticity of the rope. 

All or even one of these factors may 
enter into the problem to such extent 
that the strength of the rope is reduced 
to the point where the rope will break 
long before the wear of the wires or 
the reduction in the diameter of the 











rope has reached proportions which 
might fairly be considered to be dan- 
gerous. 

The appearance of broken wires and 
loose wires in a rope is an indication 
that the rope is approaching the end 
of its life. Loose wires are more dan- 
gerous than broken wires; they are 
more difficult to detect and are often 
overlooked. Also, though they may ap- 
pear to be in good condition, they are 
of no more value than broken wires. 
The effect of broken and loose wires is 
to increase the load on the remaining 
wires, overloading those which have 
been weakened by wear and bending, 
which results in further increase of 
broken and loose wires. As this effect 
is accumulative, increased vigilance 











Remote Control Transport System 


Saves Labor and Power 





Control shed, with operator at open window 


— Trinity Portland Cement plant 
at Dallas, Tex., has a railway on 
which cars transfer cement rock from 
the excavating pit to the crusher ap- 
parently without human direction. This 
unique railway, which -operates by 
means of special General Electric equip- 
ment, is known as the riderless larry- 
car system. Each car is equipped with 
two 50-hp., squirrel-cage motors with 
electric solenoid brakes and no other 
control devices of any kind. Power is 
collected from the track system. Two 
operators are positioned where they can 
view and control the loading, unloading, 
and movement of the cars. The rock 
is excavated from a deposit over a mile 
from the crusher. The track is divided 
into several sections insulated from each 
other. Energy for the motor-driven cars 
is collected from an extra rail system. 
Switches on control desks in front of 
the two operators control the delivery of 
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energy to each section of track. By 
energizing all the sections, a car runs 
from one end of the track to the other. 








should be exercised. At this stage in 
the life of the rope it is our custom to 
inspect the rope twice a day. When 
the rate at which broken and loose wires 
are increasing has reached a point which 
leaves any doubt whatever in regard to 
the strength of the rope, it is at once 
discarded. 

The care and inspection of all hoist- 
ing equipment are carried out by the 
master mechanic, who is personally re- 
sponsible to the mechanical engineer 
for the regular and proper performance 
of the required inspections. The master 
mechanic of each mine sends daily re- 
ports for the hoists and compressors, 
and a weekly report covering ropes, 
skips, cages, and hoists, to the mechani- 
cal engineer. 






By energizing one section only, the car 
runs through that section to the next; 
whereupon, the energy supply being cut 
off, the brakes automatically set and 
stop the car. Cars can be “inched” 
along, a short distance at a time, by ap- 
plying energy to the section momen- 
tarily. Cars will not coast indefinitely 
on a dead track section, because’ of the 
automatic action of the brakes. The 
direction of travel can be changed as 
simply as the current can be turned on 
or off, by merely throwing a switch. 

Another interesting feature of the in- 
stallation is the conservation of power 
made possible by the use of the squirrel- 
cage induction motors. An inherent 
characteristic of such motors is that they 
tend to maintain constant speed under 
all circumstances. On down grades, 
gravity will not materially over-speed 
the cars, but will be automatically con- 
verted into electricity, for the motors 
will then act as generators. The power 
thus generated will be fed back into the 
power system, helping to operate other 
cars on other sections of track. Use of 
induction motors is new for such appli- 
cations, direct-current motors usually 
being employed. The dump cars to which 
the electric drive is applied were built 
by the Atlas Car & Manufacturing 
Company. 





Section of track in quarry; an empty and a full car 
are shown passing each other 
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HE time seems opportune to 

inquire into the present attitude 

of engineers, geologists, and 

geophysicists toward the new 
art of applied geophysics, to see if we 
cannot get a proper perspective on the 
present situation, determine how we got 
here, and decide where we are going. 
In closing, I should like to point out the 
path along which I believe we should go 
if we are going to get anywhere. 

Some confusion and disagreement 
seem still to reign in the mining world 
with respect to just what is the rdéle 
geophysics should play in present-day 
exploration work. This has been made 
evident in my recent correspondence and 
conversations with mining men, and 
must serve as my excuse for presuming 
to air my own opinions on the subject. 
If I seem to emphasize some facts and 
ideas which have not the merit of nov- 
elty, it is because they are often lost 
sight of by both those employing and 
those applying geophysics in geological 
exploration. My purpose is to con- 
tinue to stimulate the discussion begun 
at the February, 1930, meeting of the 
American Institute of Mining and 
Metallurgical Engineers,’ which will, it 
is hoped, lead toward a clarification of 
the question. 

In the past nine years the attitude 
toward electrical exploration, for ex- 
ample, has passed through three distinct 
stages. At first it was received with 
good-natured skepticism, though most 
mining men probably admitted that there 
might possibly be a future for this 
newest arrival in camp. A cautiously 
growing confidence became evident, 
which blossomed into over-optimism, 
especially in Canada, about 1927. The 
new method was hailed as the panacea 
for all prospecting troubles, and despite 
repeated and oft-reiterated statements 
to the contrary on the part of geo- 
physicists, the idea persisted that elec- 
trical prospecting should discover ore.’ 
It cannot, and did not. Consequently, 
the inevitable reaction set in, and now 
the attitude is more often one of in- 
difference, sometimes of hostility, but 
usually qualified with a grudging ad- 
mission that geophysics can occasionally 
be useful. Fortunately, there remain but 
few engineers and geologists who do 
not realize that geophysical methods de- 
tect a physical effect, not dollar signs 
and tonnage figures. There are others 
who say they do, but to whom all geo- 





“Summaries of Results From Geophysi- 
cal Surveys at Various Properties.’’ Tech. 
Pub. No. 369, A.I.M.E., 1930 


Geophysics in Exploration: 


PROSPECT AND RETROSPECT 


Sherwin F. Kelly 


physics becomes anathema if their drill 
encounters barren pyrite instead of 
rich copper ore under a geophysical in- 
dication. It is one of the unfortunate 
limitations of our craft that there are 
other deposits besides commercial ore 
that give similar responses.* Neverthe- 
less, geophysics can unquestionably be 
of value as an indicator of the locations 
where ore is most likely to be found. 
Commercial ore cannot logically be con- 
sidered really “proved ore” until ac- 
tually developed. Exploration programs 
by geologist, drill, and even drifting can 
therefore show only an increasing prob- 
ability for the occurrence of a commer- 
cially valuable deposit. The use of 
geophysics is one step in this process, 
rendering the final verdict so much less 
open to doubt. 


M°? mining men admit that, “in 
the right place, and when prop- 
erly used, geophysics can be of con- 
siderable service to the engineer and 
geologist.” To this, I think, all can 
subscribe wholeheartedly, but unfortu- 
nately, when trying to define “the right 
place” and “properly used,” emphatic 
differences of opinion are immediately 
encountered. Some will say that geo- 
physics is adapted only to discovering 
sulphide bodies near the surface; others 





2“xperiments in Electrical Prospecting,” 
Sherwin F. Kelly; Engineering and Mining 
Journal-Press, Oct. 7 and 14, 1922. 


“Results Obtained. by Schlumberger 
Method of Electrical Prospecting.” Sherwin 
F. Kelly; pamphlet 1261-M, A.I.M.E. 

“Mlectrical Prospecting in Canada.” 
Sherwin F. Kelly; Transactions, Canadian 
— of Mining and Metallurgy, Vol. 27, 

924, 

“Methods of Electrical Prospecting.” By 
Hans Lundberg, E E. Mueser and Sherwin 
F. Kelly, with accompanying discussion ; 
Transactions, Canadian Institute of Mining 
and Metallurgy, Vol. 29, 1926. 

“Electrical Methods of Geophysical Pros- 
pecting.” A symposium. Bulletin No. 189, 
Vol. 20, No. 3, Mining and Metallurgical 
Society of America, April-May, 1927 

“The Radiore Process.” E. H. Guilford ; 
Transactions, Canadian Institute of Mining 
and Metallurgy, Vol. 31, 1928. 


“The Present Status of Geophysical 
Methods of Prospecting.’””’ Hans Lundberg ; 
Transactions, Canadian Institute of Mining 
and Metallurgy, Vol. 31, 1928 

8“Geophysical Exploration for Ores,” Max 
Mason. A.I.M.E., 1929. 

“Geophysics and the gg | Engineer.” 
Allen H. Rogers. A.I.M.E., 1929. 

‘Modern Methods of Prospecting.” Sher- 
win F. Kelly. Canadian Mining Journal, 
Nov. 25, 1927. 
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that it is “no good” for sulphide ores, 
but fine for locating wet faults or fis- 
sures ; that it will work only on massive 
ores and not on disseminated, or vice 
versa. Incidentally, these differing ex- 
periences constitute good evidence of 
the variety of problems to which geo- 


physics should be applicable, “when. 


properly used”! 

This confusion, and the dissatisfaction 
with the achievements of geophysics, 
are caused either by a misunderstanding 
of its true aim or a misapplication 
of its acknowledgedly sound tech- 
niques. Responsibility for the former 
rests largely with those occasional cli- 
ents, already mentioned, of the geo- 
physical companies who persist in feel- 
ing resentful because a survey of their 
holdings fails to produce an orebody. 
For the misapplication of technique, I 
doubt if blame can be justly apportioned, 
as it is in no small measure the result 
of the necessity of continually essaying 
new procedures, attacking new prob- 
lems, so indispensable to the growth of 
any new art. It is also, it must be ad- 
mitted, partly a consequence of the 
confusion reigning in the commercial 
field because of the claims and counter- 
claims of competing companies. Faced 
with the resultant uncertainty, the min- 
ing man desirous of having an attempt 
made to solve a given problem geo- 
physically, knew not where to turn for 
sound advice. He lacked expert and 
impartial counsel as to whether or not 
the attempt should be made, how the 
problem should be attacked, and what 
company employed the technique really 
best adapted to that particular situation. 
Naturally, it not infrequently followed 
that problems were attempted which 
should never have even been consid- 
ered as suitable for geophysical meth- 
ods, and that, in the favorable cases, 
only the second or third best method 
was selected for the work. Just as 
naturally it followed that the man who 
footed the bills occasionally felt, and 
justly, that he was not getting his 
money’s worth. 

This very question of cost frequently 
troubles those employing commercial 
geophysical companies. From past as- 
sociation with one such company I can 
bear truthful witness that there is no 
profiteering; and very little profit, in 
geophysics with the schedule of fees 
now in force. I think that when the 
new techniques are properly incorpo- 
rated in exploration programs, so as 
to play their own roles to best ad- 
vantage, there should be no more occa- 
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sion to protest at their cost than at the 
expense of a geological investigation 
or drilling campaign. 

There is the possibility of reducing the 
actual expenditures involved in elec- 
trical exploration through the employ- 
ment of the “megger.”* This is an 
instrument for measuring ground resis- 
tivities which is quite simple in opera- 
tion. It can be used, after a little 
training by a mining company’s own 
engineering staff, but the interpretation 
of results should not be undertaken by 
any but experts, of course. 


FURTHER and important cause 

of trouble has been the ignoring or 
overlooking of geological evidence which 
should form as vital and integral a part 
of the data upon which conclusions are 
based as the geophysical measurements 
themselves. 

This latter statement brings us to the 
very heart of my argument, and to what 
I believe to be the fundamental and in- 
dispensable basis for future progress. 
No genuine advance can take place as 
long as the impression is current that 
geophysics and geology are something 
separate and distinct; that geophysics 
must be “taken in conjunction with 
geology,” like a pill with water. The 


truth is that geophysics is geology, part 
and parcel of the logos of the earth. 
Are not geophysical techniques used to 
determine physical properties of gec- 
logical formations for the purpose of 


obtaining geological data? These are 
used in formulating geological theories 
and in drawing conclusions about the 
nature and disposition of subsoil forma- 
tions. The physical properties studied 
happen to be new and unfamiliar to 
the geologist, who is so accustomed to 
using such other physical properties as 
weight, hardness, color, cleavage, polar- 
ization of light, and magnetism in his 
study of minerals and rocks as never 
to think of such data as geophysical; 
but they evidently are. There is no 
reason why elasticity, magnetic perme- 
ability, electromagnetic response, rela- 
tive density and electrical conductivity 
should not be included with the fore- 
going geophysical criteria in geological 
investigations. 

The fact that these added diagnostics 
serve, as it were, to increase the power 
of the geologist’s lens and add weight to 
the blows of his hammer, should bear 
witness that their field of employment 
is not restricted to “ore hunting,” but 
widens out to embrace the more funda- 
mental studies in general geological 
field research. This has been increas- 
ingly emphasized in recent geophysical 
papers,” so there is no point in going 
into the matter here, except to recall 


*“Measuring the Variation of Ground 
Resistivity with a Megger.’’ . W. Lee. 
Tech. Paper 440, Bureau of Mines, 1928; 
Washington, D. C. 


“The Earth Resistivity Method of Elec- 
trical Prospecting.” E. Lancaster-Jones. 
a Magazine, June and July, 1930; 

naon. 


12 


the applicability of the methods to such 
stratigraphical and structural problems 
as the determination of the depth to 
a key horizon, measuring the thickness 
of overburden, tracing intrusions, con- 
tacts and faults, correlating beds cut by 
several drill holes, mapping structure, 
and other complementary operations. 
That studies of this kind, aside from 
their use in non-commercial investiga- 
tions, can be of value in orienting the 
search for ore, is evident. No further 
proof of this is required than that just 
such geological research is undertaken 
by progressive mining companies for 
the purpose of determining the relations 
of ore occurrences to the general geol- 
ogy of their districts. Further informa- 
tion on these fields of application, in 
support of this contention, will be found 
in the references cited in the footnote. 


T IS almost self-evident that one 

method alone may frequently be in- 
capable of gathering sufficient physical 
data about the concealed geological 
formations to permit unraveling the 
problem in hand. Such all-sufficiency 
should no more be expected of it than 
that the geologist should rely on his 
eyes alone to identify minerals, scorn- 
ing to use the petographical micro- 
scope; or that visual inspection will re- 
veal the characteristics of a contact zone 
without recourse to chemical analysis. 
Equally necessary may be the employ- 
ment of more than one geophysical 


‘Various papers in ‘‘Geophysical Prospect- 
ing,” published by A.I.M.E., 1929, N. Y 

“Study of Underground Electrical Pros- 
pecting.” CC. Schlumberger; Hngineering 
and Mining Journal, May 7, and 14, 1921. 


“Geophysical Methods of Prospecting.” 
Cc. A. Heiland; Quarterly, Colorado School 
of Mines, March, 1929. 


“Applied Geophysics.” A. S. Eve and 
ee Keyes; Cambridge University Press, 
1929. 

“Principles of Geophysical Prospecting.” 
Sherwin F. Kelly; Engineering and Mining 
Journal, Sept. 17, 1927. 


“Electrical Subsoil Exploration and the 
Civil Engineer.” Irving B. Crosby and 
Sherwin F. Kelly; Engineering News- 
Record, Feb. 14, 1929; New York. 

“Electrical Methods for Sub-soil Investi- 
gation.” Sherwin F. Kelly; Proceedings of 
the Brooklyn Engineers’ Club, April, 1930. 


“Geophysical Study Predicts Rock Con- 
ditions at Tunnel Site.” E. E. Carpenter 
and E. G. Leonardon. Engineering News- 
Record, Sept. 4, 1930. 


“Electrical Studies in Drill Holes.’”’ E. G. 
Leonardon; Bulletin 207, Mining and Metal- 
lurgical Society of America, Nov.-Dec., 1929. 


“Mapping Oil Structures by the Sundberg 
Method.” Theodor Zuschlag; Tech. Pub. 
313, A.I.M.E. 


“Practical Geomagnetic Exploration with 
the Hotchkiss Superdip.” Noel H. Stearn; 
Tech. Pub. 370, A.I.M.E. 


“Use of Magnetometer in Oil Fields.” 
L. Spraragen; a series of articles running 
in the Oil and Gas Journal from September, 
1928, to June, 1930. 

“Prospecting by the Earth-wave Travel 
Method.” Karl L. Kithil, Engineering and 
Mining Journal, Dec. 11, 1926. 


“Application of Geophysics to Mining, 
With Special Reference to Location of 
Faults.” Capt. H. Shaw, Transactions of 
Institute of Mining Engineers. Vol. 79, 
Part II, 1930, London. 

“A Gravity Survey Over the Swynnerton 
Dyke.” W. F. McLintock and J. Phemister. 
The Mining Magazine, December, 1927; 
London. ; 

“A Field Test with a New Seismograph.” 
Capt. H. Shaw; The Mining Magazine, 
April, 1930. 


technique in order to answer the ques- 
tions posed by nature to the geologist; 
knowledge of relative density may need. 
to be supplemented by figures of elastic- 
ity, electrical resistivity by magnetic 
permeability, direct current checked by 
alternating, and so on.” 


| CLOSING, I wish to quote two ex- 
tracts from a letter I received from 
Prof. L. C. Graton in August, 1930, 
while corresponding with him on this 
subject. His position and disinterested- 
ness add considerable weight to the 
arguments set forth above. 

' I subscribe wholeheartedly 
to your assertion that ‘many geologists 
and engineers need to enlarge their 
geophysical horizon considerably.’ | am 
particularly certain that this is a sound 
criticism because it applies so truth- 
fully to me. Ps: 

“The only additional comment I can 
make upon your definite proposal is 
merely further testimony with respect 
to the following situation, of which you 
are doubtless fully aware. The impelling 
pressure of the recently subsided specu- 
lative wave occasioned wholesale resort 
by Tom, Dick, and Harry to the ap- 
plication. of geophysical methods, under 
the control or operation of people of 
widely divergent technical ability and 
moral integrity and to problems and 
terrains widely differing in tleir adapt- 
ability to the methods employed. The 
general outcome has been decidedly un- 
favorable: and, in the average mind, 
geophysics has been blamed instead of 
the circumstances under which geophys- 
ics was applied. . . . . In _ short, 
the whole subject is pretty well under 
distrust in the metal-mining industry. 
As I see it, therefore, it is the duty as 
well as the opportunity of any one who 
proposes to continue in this field to 
make clear to every one he can interest, 
the limitations as well as the possibilities 
of geophysical application, and to seek 
to re-establish on the firm grounds of 
its true merits a proper confidence in 
what ought to be a strictly scientific 
subject.” 

Realization of all these facts will 
bring about the application of geophysi- 
cal methods as they should be applied, 
integrated into a coherent, unified tech- 
nique in which the older geological 
methods and the newer geophysical ones 
combine with the drill to create an ex- 
ploration program which is well bal- 
anced and powerful enough to cope with 
the increasing difficulties constantly 
being encountered. 


**Choice of Geophysical Methods."”” Frank 
Rieber. Mining and Metallurgy, June, 1930, 


“Comparative Advantages of Applying 
Several Geophysical Methods of Prospecting 
to the Same Territory.” F. W. Lee. Infor- 
mation Circular 6235, Bureau of Mines; 
Washington, D. C 


“Elements of Geophysics.” Ambronn and 
Cobb; McGraw-Hill Publishing Company ; 
New York, 1928. 


“La Prospection Miniére, Géophysique, en 
ee Louis de la Pena; El Instituto 
aa gica y Minera de Espafia; Madrid, 
1929. 
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Mining Flint Clay 





Fig. 1—Drilling flint clay in a Clearfield district mine 


LAY MINING affords an out- 

standing example of one branch 

of the mining industry supply- 

ing a raw material that, in 
manufactured form, is in general use 
throughout the industry. This is ap- 
parent when it is recalled that fireclay 
brick, the manufactured product, is em- 
ployed (1) at mining properties in the 
construction of various furnaces such 
as assaying furnaces, those under power 
plant boilers, and others in drill-sharp- 
ening and blacksmith shops; (2) at 
milling plants in forming the fireboxes 
of heating and drying units; (3) at 
smelters, in large quantities, in the erec- 
tion of sintering furnaces, roasters, blast 
furnaces, Cottrell chambers, and casting 
furnaces; (4) at refineries in flue and 
furnace construction. 

Although three clays—flint, plastic, 
and siliceous—are important in the man- 
ufacture of fireclay refractories, the 
chief ingredient of high-grade firebrick 
is flint clay. To the flint clay, which 
imparts refractoriness and low drying 
shrinkage, some plastic or bond clay 
is added, however, to give strength and 
toughness, as well as some calcined clay 
to diminish both drying and burning 
shrinkage. 

The world’s largest producer of re- 
fractories is the Harbison-Walker Re- 
fractories Company, which operates 30 
manufacturing plants in the states of 
Pennsylvania, Ohio, Kentucky, Ala- 
bama, and Missouri, and has mining 
properties in all these states, besides 
others in Wisconsin and Georgia. The 
company has a producing capacity of 


H. D. Keiser 


Assistant Editor 


more than one million 9-in. equivalent 
brick per day, requiring 4,000 to 4,500 
tons of raw material daily. Nearly all 
of this material is obtained from under- 
ground mining operations. 

One of the principal sources of raw 
material of the Harbison-Walker com- 
pany is the Clearfield clay district, in 
the central part of Clearfield County, 
Pa., where clay-mining operations have 
been in progress for more than 60 years. 
In this district the company controls 
4,000 acres and fifteen active under- 
ground clay mines, the normal output of 
which is about 1,400 tons per day, with 
an operating crew of 175 contract miners 
and 65 day men. The largest of the 
mines in this group is the Passmore 
flint-clay mine, situated about 10 miles 
southeast of the borough of Clearfield, 
in the northeast corner of Decatur 
Township, as shown in the accompany- 
ing sketch map. 

The Passmore property, comprising 
400 acres, has been worked almost con- 
tinuously for the last 48 years. As in- 
dicated in Fig. 2, showing a plan of 
the underground workings, the depth of 
the clay seam below the surface ranges 
from less than 50 ft., near the drift 
mouth, to more than 300 ft. in the 
newer workings, which are those 
furthest from the portal. In thickness 
the seam varies from 2 to 16 ft., aver- 
aging about 44 ft., and, as shown in the 
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Underground operations in the 
Clearfield district of Pennsyl- 
vania provide an essential raw 
material for the mining and 
metallurgical industries 


accompanying drill log of diamond-drill 
hole No. 1165 (Fig. 3), it rests on a 
sandstone, locally known as “con- 
glomerate,” below five narrow coal 
seams of the Alleghany series. Although 
the seam has an average dip of about 
14 deg. to the southeast, the actual dip 
is not uniform. For instance, for a dis- 
tance of more than 3,000 ft. beyond the 
drift mouth the dip is 14 deg. below 
the horizontal, for the next 500 ft. it 
changes to 2 deg. above, and for the 
next 1,000 ft. is 3 deg. below. Numer- 
ous faults, with displacements ranging 
from a few inches to 50 ft., have been 
encountered. The most pronounced 
fault, however, occurs in the eastern 
part of the tract, near the boundary be- 
tween it and the Good tract. This fault 
shows a 256-ft. vertical displacement of 
the seam, the clay being at that depth 
below the surface on the Passmore tract 
and outcropping on the Good tract. 
Owing to its general appearance and 
conchoidal fracture, in which it re- 
sembles flint, the clay is known as flint 
clay. It is light gray in color and has 
a specific gravity of 2.59. From a min- 
ing standpoint, one of the principal 
characteristics of the clay is its hard- 

















Sketch map showing situation of the 
Passmore mine 
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32..0r 3a. A. typical Crude Basis,” [ Calcined Basis 

chemical analysis of 4... gio, Per Can § Feguent 
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From the Passmore Mine 
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Fig. 4—Drilling with short, wooden-post set. Above the clay 
is seen the narrow, overlying seam of coal. 


both middle or “‘splitting” holes and top 
holes if the width of the seam warrants 
their use, or only top holes if the seam 
is narrow. 

Ordinarily, all drilling in the clay is 
with hand-operated augers of the coal- 
mining type, 14 in. in diameter. Under 
certain circumstances, however, electric 
or compressed-air rotary drills are 
employed, and, when taking up bottom, 
driving through country rock, or drill- 
ing particularly hard clay, jackhammer, 
post, or tripod compressed-air drills 
are used. (See Fig. 1.) In drilling by 
hand, the equipment varies from a 
short, wooden-post set (see Fig. 4) to 
a 6-ft., steel-post Howells machine. 

The clay, broken to a maximum diam- 


twenty rooms on one shift of eight 
hours. This rate of production requires 
a force of 38 contract miners, the out- 
put per man averaging 8 tons per shift. 
Ten additional day workers bring the 
total underground crew to 48 men. 
Aside from the difficulty experienced 
at times in following the clay seam 
owing to faulting, coping with the ex- 
cessive flow of water into the mine has 
constituted the most important operat- 
ing problem. This flow averages about 
375 g.p.m., or, in other words, for every 
ton of clay mined under normal con- 
ditions, 7.6 tons of water must be 
pumped. This quantity of water is re- 
moved from the mine at the rate of 450 
g.p.m. for twenty hours per day by an 


Tabel II—Details of Pumping System at the Passmore Mine 


Distance Sump Diameter, ——Driving Motor—. 
from Capac- In. Rat- 
Pump Drift Point of ity, Suc- Dis- ing, 
No. Make and Type Mouth, Ft. Discharge Gallons tion charge Hp. Make 
1 American, centrifugal....... 700 8in. pipeline 100,000 6 4 10 G. E. 
2 American-Marsh, plunger.... 2,600  &-in. pipeline 100,000 8 8 20 Triumph 
3 American, centrifugal..... > No. 2 sump 500,000 6 4 20 G. E. 
4 Harris, plunger (a).......... 3,400 No. 2 sump 1,000 4 7 74 G.E. 
5 Stern, centrifugal........... 4,700 No. 4 sump 1,000 3 3 20 G. E. 
6 Harris, plunger............. 5,100 No. 5 sump 4,000 2 2 3 G. E. 
7 Myers, plunger............. 5,300 No. 5 sump 3,000 2 2 3 Allis-Chalmers 
8 Myers, plunger (b).......... 4,800 No. 8 sump 4,000 2 2 3 G. E. 


(a) Operates 24 hours per day; (b) situated in enti 
workings to No. 8 sump; water travels by 2-in. siphon 


eter of 15 in., is loaded into 2-ton, 
36-in.-gage wooden-body cars (see 
Figs. 4, 6, and 7), which are hauled out 
of the rooms over 20-Ib. rails by mules 
and, in trips of twelve cars, over the 
30-lb. main haulage lines by two 6+ton 
Westinghouse electric trolley locomo- 
tives. (See Fig. 6.) From the drift 
mouth the trip is taken to a tipple, along 
the Coal Run branch of the Pennsyl- 
vania Railroad, where the clay is 
dumped into coal-type, standard-gage 
cars for shipment to one of several of 
the Harbison-Walker manufacturing 
plants in western Pennsylvania. 

Under normal operating conditions, 
300 tons of clay is mined from about 
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y 265 ft. southwest of main entry; moves water from 
r 


om No. 8 sump to No. 5 sump. 


extensive system consisting of the eight 
separate pumping units and sumps 
listed in Table II. The principal unit 
is a 12 x 12-in. American-Marsh 
plunger pump made by the American 
Steam Pump Company, Battle Creek, 
Mich. This unit, driven by a 20-hp. 
Triumph motor, discharges into an 
8-in. pipe line, 2,600 ft. in length, that 
carries the water along the main entry 
to the drift mouth and to waste out- 
side the underground workings. The 
chief storage reservoir in the system is 
the sump at No. 3 pump, which covers 
about an acre in a worked-out area of 
the mine; normally, about a foot and a 
half of water stands in this sump. 

The air intake of the mine ventila- 
tion system is the drift mouth, from 
which point the air is drawn along the 
main drift or entry by a 4ft. No. 8 
Sirocco fan, installed about 3,700 ft. 
from the portal. This fan,-made by the 
American Blower Company, is driven 
by a 74-hp. G.E. motor. Auxiliary, 
No. 175 Coppus “Vano” blowers, 
equipped with 4-hp. motors and 12-in. 
flexible tubing, are used in the headings 
to force the air at suitable velocity to 
the working faces. From the headings 
and rooms that are being worked the 
air first passes back along an entry 
paralleling the main entry and then out 
of the mine through the return, in the 
worked-out area of the mine. 

Electric power is brought onto the 
property at 22,000 volts, aiternating cur- 
rent, which is then stepped down to 
2,200 volts. A 75-hp. Westinghouse 
motor-generator set produces 250-volt 
direct current for the trolley haulage 
lines, and 220-volt alternating current 
for operating the various pumps, mine 
fan, and other equipment, as well as 
providing current for mine lighting, is 
obtained from three Westinghouse 
transformers. The 250-volt d.-c. line, 
after leaving the motor-generator set, 
which is housed in a surface substation 
with the primary transformer, passes 
down a 6-in. churn-drill hole, 195 ft. 
deep, that enters the workings 2,600 ft. 
from the drift mouth. On leaving the 
primary transformer, the 2,200-volt a.-c. 
line passes down another drill hole, 
120 ft. deep, that enters the workings 
2,000 ft. from the drift mouth, at which 
point the 2,200-volt current is reduced 
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Fig. 5—Diagram of typical drill round employed at the Passmore mine 
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Fig. 6—Trip drawn by 6-ton trolley locomotive, emerging from drift 
mouth 


to 220-volt a.c. in an underground 
transformer station housing the three 
Westinghouse transformers. 

Clay from the Passmore mine is 
shipped to one of four Harbison-Walker 
manufacturing plants, situated, re- 
spectively, at Hays Station, near Pitts- 
burgh, Pa.; Retort, Pa.; Wallaceton, 
Pa.; Woodland, Pa. At the last-named 
point, 7 miles north of the mine, is the 
Hope plant. The crushing and grind- 
ing treatment given the clay there is 
typical of the practice employed at the 
other plants. On reaching the Hope 
plant the clay is crushed to 3 in. in a 
12 x 20-in. Blake crusher, the product 
from which passes to an elevator dis- 
charging into a flint-clay storage bin 
of 100 tons’ capacity. This bin is one 
of seven bins; four are allocated to the 





Fig. 7—Trip of twelve loaded cars on 
its way to the tipple, after leaving the 
drift mouth 


storage of flint clay, two to soft clay, 
and one bin is used for calcined clay. 
T"- int clay, with portions of one or 
_v.a ci the two other clays, depending 
on the product desired, is fed to one 
of two grinding pans—a /7-ft. 6-in. 
Clearfield or a 9-ft. Pennfield. In these 


the clay is ground to necessary fineness 
and is mixed with the proper quantity 
of water. 


The product of the pans is 
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molded into bricks, which are placed in 
kilns for burning—the final operation in 
the manufacture of fireclay brick. 

The foregoing account is based on a 
recent visit made to the Passmore mine 
and Hope plant, with the courteous per- 
mission of the Harbison-Walker Re- 
fractories Company. Acknowledgment 
is also gratefully made to Mr. H. B. 


Campbell, gencral manager of mines, of 
the Harbison-Walker company, and to 
Mr. C. F. Peters, district manager of 
mines, for the information and the 
drawings presented. 

In conclusion, explanation should be 
made that the Harbison-Walker Re- 
fractories Company, in addition to pro- 
ducing fireclay brick, also manufactures 
high-alumina, silica, magnesite, and 
chrome refractories, as well as acid- 
proof brick, special clays, and high- 
temperature cements. Quartzite or 
ganister rock, the raw material used in 
making silica brick, is obtained by open- 
pit mining. Chromite, for the chrome 
refractories, is imported in large ton- 
nages by the company from Greece, 
Rhodesia, and Cuba. Raw material for 
the magnesite refractories is obtained 
from Czechoslovakia and from a 
domestic source in the State of Wash- 
ington. . 

Power presses and car-type con- 
tinuous tunnel kilns are employed by 
the company. These kilns are equipped 
with thermocouples and_ recording 
pyrometers, so that all stages of firing 
are under perfect control. As a result 
of modern methods and laboratory test- 
ing at all stages of manufacture, both 
quality standards and uniformity of 
products are maintained. 


V-Belt Drive Is Applied 


At one of the mines of Combined 
Metals Reduction Company, at Pioche, 
Nev., trouble was experienced with the 
gear drive of a double-drum hoist 
driven .by a 75-hp. motor. The con- 
tinuous vibration, and lack of skilled 
mechanics to keep the shafts in perfect 
alignment, caused the gear and pinion 
to wear rapidly. For experimental 
purposes, the motor and gear shafts 
were fitted with a Tex- 
rope drive, consisting of 
twelve belts, as shown in 
the accompanying illustra- 
tion. This drive has now 
been in operation for more 
than two years, without a 
single change of belts. To 
prevent belt-slipping dur- 
ing starting and stopping 
operations, and also to 
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insure greater safety, the belts selected 
for this particular drive were three 
times stronger than the rating recom- 
mended by the factory. 
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HE problem of selecting the cor- 

rect and most adaptable drill for 
the conditions involved confronts many 
mine operators and others who require 
this type of machinery in their work. 
Selection of this type of equipment 
involves many points which should be 
carefully considered before a choice is 
made. 

To meet the demand today for a 
popular rock drill the manufacturers 
must incorporate in their respective 
machines as far as is practically and 
economically possible the following: 
maximum drilling speed, minimum air 
consumption, minimum upkeep cost, 
minimum weight, minimum vibration, 
and reasonable first cost. 


To build a drill to meet all of these 
requirements it is essential to strike a 
happy medium with minimum upkeep 
cost as the controlling factor. Present 
drills could be so designed that their 
drilling speed could be further in- 
creased and their weight decreased, but 
the resulting vibration and severe wear, 
even utilizing the best materials avail- 
able, would increase upkeep costs to the 
point where the additional drilling speed 
obtained would not offset the additional 
upkeep costs. Drill steel, too, shows 
much more rapid wear when subjected 
to high drilling speeds, and the addi- 
tional cost of maintaining this item 
must be considered when utilizing 
higher drilling speeds. By using air 
pressures of from 125 to 175 Ib. per 
square inch, several large concerns 
have during the past few years con- 
ducted tests on higher drilling speeds. 
The average present drill is designed 
to operate efficiently on air pressure up 
to 100 Ib., and the additional pressures 
used in the test certainly increased the 
drilling speeds of the machines, but in 
most cases clearly showed that only 
when extreme speed in advancement 
of the work is necessary is the addi- 
tional cost of higher drilling speed 
justified. The additional costs of up- 
keep of the drills and drill steel and 
the additional cost of power for the 
air compressors much more than offset 
the saving in the drilling time in most 
instances. Under average conditions a 
little time saved by additional drilling 
speed does not accomplish much, as the 
drill operator, afte: completing his 
round, usually must wait for the 
proper time to blast, and unless this 
additional time saved can be utilized 
by him at another task, the time saved 
by increased drilling speed has cost 
something but has saved nothing. 
These instances are cited chiefly to 
indicate that drilling speed of a ma- 
chine is not the most important item to 
consider when, purchasing rock drills, 


Matching the Rock Drill to Conditions 


F. Erich Bruhn 


Huntington Park, Calif. 


although of course it should compare 
favorably with the speeds of the other 
machines of the type involved. 

When discussing drilling speeds of 
a drill, the air consumption must also 
be considered, as this actually gives a 
basis for making a comparison in 
operating economy. The drilling ca- 
pacity of a machine on a certain 
amount of compressed air should 
receive the buyer’s consideration, and 
not the separate drilling speeds or 
air consumption figures. When this 
method of comparison is used, it will 
be noted that the drills of the same 
general type and weight produced by 
the various manufacturers do not vary 
a great deal in this respect, although 
as a general rule the faster drilling 
machines show slightly more efficiency 
in this respect, as their drilling capacity 
on a certain amount of compressed 
air is slightly greater than that of 
a slower drill on the same amount of 
air. This brings us down to the most 
important point to be considered in 
rock-drill selection, which is upkeep 
or maintenance costs, which is un- 
fortunately in most instances the most 
difficult to ascertain before the drill 
purchase is made, save where a prop- 
erty has in use a large number of 
various types of drills and kas available 
complete operating data on these ma- 
chines. 


The same type of machine operating 
at different properties may often show 
a marked difference in upkeep costs, 
due, of course, to a difference in local 
conditions under which it operates. 
The manufacturers naturally cite users 
who have had remarkably low upkeep 
costs on each of their particular types 
of machines, so it is rather difficult for 
the purchaser to get definite compara- 
tive figures on drill upkeep costs from 
other users or from the manufacturers 
themselves. This leaves only one 
method for obtaining this information, 
and that is by a test at the prospective 
purchaser’s property conducted in the 
ground where the purchased drills will 
later be operated. To conduct this 
test satisfactorily, the drills competing 
should be operated at least two shifts 
per day for six months, or approxi- 
mately 300 to 350 shifts. To conduct 
a test of this kind it is necessary either 
to purchase several drills from the 
manufacturers whose machines will be 
considered, and after the test purchase 
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the remaining drills required from the 
successful manufacturer, or to accept 
the drills from the manufacturer on a 
trial basis. To purchase the drills out- 
right before making the test often 
makes it impossible for the customer 
to gain the results desired by making 
a test of this kind, since he may require 
only six drills, and if he purchases and 
tests the machines of four different 
manufacturers he would have to con- 
tinue to operate three machines which 
in the test did not prove to be as 
adapted to. the work as the two ma- 
chines he purchased after the test. This 
also necessitates additional cost in re- 
pair parts, as these are not interchange- 
able on different manufacturers’ types 
of drills. 


To eliminate this situation the ma- 
jority of manufacturers will now fur- 
nish the prospective purchaser with a 
test drill for this purpose, with the 
understanding that at least six drills 
will be purchased after completion of 
the test. Where only a short test is 
made, and upkeep cost figures are not 
required, any of the manufacturers will 
gladly send in a demonstration drill 
regardless of the number of drills the 
customer intends to purchase. Rock- 
drill manufacturers now produce a drill 
for every type of work and condition, 
and usually, on a short test, all the 
drills will compare very favorably, but 
if a test to cover maintenance costs has 
been possible, a marked difference in 
their suitability for the work involved 
is generally apparent. 

In a test covering a period of six 
months the trial drill furnished by the 
manufacturer naturally becomes “second 
hand,” and for this reason the manu- 
facturer is certainly justified in asking 
that the purchaser contemplate the pur- 
chase of at least six machines before 
making such a test. The test is often 
unnecessary where a large mining com- 
pany operates a large number of various 
types and makes of drills and where 
accurate records have been kept cover- 
ing their performance and upkeep costs. 
Under these conditions the company 
probably knows which drill is best 
suited for the work contemplated, and 
makes its purchase without conducting 
a test. However, because of . the 
severe competition in the rock-drill 
field, even a large user of rock drills, 
since making the last purchase, may 
find that several of the manufacturers 
have put on the market new machines, 
which might possibly be better adapted 
to his conditions than any machine 
being operated on the property before 
that time. The methods of conducting 
these tests which afford all definite data 
required, including upkeep costs, will 






17 














be discussed in a separate article to be 
published later. 

Aside from the drill itself and its 
adaptability for the work involved, 
several other points must be considerd. 
Obviously, the equipment should be 
purchased from a reliable manufacturer, 
Anyone who has been following mining 
or construction work knows which of 
the manufacturers are reliable. 

The type of service that the manu- 
facturer can render the purchaser is an 
important item. A large user of rock- 
drill equipment must have available a 
complete line of spare parts for these 
machines, and this often involves large 
expenditures for idle stock, particularly 
in foreign countries. The correct and 
economical stocking of rock-drill spare 
parts is a subject of its own and will 
be discussed in a later article. A man- 
ufacturer who carries a complete stock 





of parts for his particular drills in a 
branch warehouse near the purchaser’s 
property, from which shipments can be 
made promptly, saves the purchaser 
considerable expense in purchase of 
drill parts for stock. If the manufac- 
turer’s nearest branch warehouse is not 
comparatively near, a much larger 
stock of drill parts must be kept on 
hand, resulting in larger expenditures 
being thus tied up. 

The larger mining properties usu- 
ally have on their operating staff expert 
drill operators, repair men, and black- 
smiths, but smaller properties are usu- 
ally unable to maintain such a staff. 
As a result the expert rock-drill service 
man who represents a drill manufac- 
turer is usually able to render much 
valuable assistance. For this reason, a 
purchaser should be inclined to favor 
a manufacturer who can furnish expert 


Reconditioning Locomotive 


Drive Wheels in a Lathe 


EFORMED or broken connecting 
rods, rapid wear of rod bearings, 
loose crankpins—frequent occurrences 
on small cylinder-driven locomotives— 
are generally the result of unevenly 
quartered and unbalanced drive wheels. 
To avoid such occurrences, the drive- 
wheel sets of each locomotive should be 
thoroughly tested during the overhaul- 
ing period, and, if found untrue, rectified 
accordingly. With modern quartering 
machines this operation is routine work, 
but at the average mine or smelter 
machine shop, where special machines 
are not available, time and patience are 
required to recondition a set of wheels. 
The method of quartering drive- 
wheel sets in a large lathe, recently 
developed at the machine shop of the 
Nevada Consolidated Copper Company, 
Ray, Ariz., and illustrated in Fig. 1 of 
the accompanying sketch, is of interest. 
As with the regular quartering machine, 
the wheel set rests between the live 
and dead centers of the lathe. A mild- 
steel machined spacer, attached to the 
advanced tail spindle in a _ carefully 
leveled-out horizontal position, with a 
boring bar Operated by a portable drill 
to facilitate the rectifying of the crank- 
pin holes, replaces the standard quarter- 
ing head. A short length of strap iron, 
bolted onto the compound rest of the 
lathe and the spacer, adds further 
stability to the provisional quartering 
head. Construction details of the spacer, 
or boring spindle support, are shown in 
Fig. 3. Because X, which is equal to 
the distance between the center of the 
wheel axle and the center of the crank- 
pin, corresponds to the crank throw of 
each wheel set, a uniform spacing of 
the crankpin holes is assured. The bor- 









J. B. Huttl 


Assistant Editor, Tucson, Ariz. 


ing spindle rests in the smaller hole, 
which can be adjusted, at will, with the 
provided end bolts. To protect the 
spindle from vibration, an additional 
bearing-like support, made of strap 
iron, is bolted onto one of the tailstock 
ribs; and the steadyrest, tightly secured 
to the lathe bed, acts as the arm for 
the portable drill. The boring spindle 
is fed manually by slowly turning the 


help when it is required. An expert 
rock-drill service man is usually a 
welcome visitor at a mining property, 
whether it be large or small, and the 
manufacturers are to be congratulated 
on maintaining a staff of these men in 
their respective organizations. Most 
of the drill manufacturers have their 
representatives all over the world and 
are more than glad to co-operate in 
every way with the rock drill users. In 
my opinion, these manufacturers ask a 
fair price for their equipment, especially 
when it is considered that they all stand 
back of their products and are anxious 
to see that the purchaser is satisfied, 
regardless of adverse conditions which 
often arise. They are more than liberal 
when replacing parts which have failed 
due to defective material or workman- 
ship, and the customer is nearly always 
given the advantage of any doubt. 


varying diameters of the crankpin holes, 
the plug gage, necessary for correctly 
aligning the crankpin holes at 90 deg., 
as shown in Fig. 2, is made in two 
sections, with springs provided to insure 
a tight fit, as illustrated in Fig. 4. The 
wheel set, when lined out and ready for 
the boring operations, is then attached 
securely to the lathe bed by a heavy, 
flat iron square and two large steel 
clamps, the lower of which remains 
clamped permanently, whereas with the 
upper, the wheel set can be adjusted 
according to requirement, as indicated 
in Fig. 5. Additional improvements 
made on the compressed-air-driven loco- 
motives, used underground at Ray, are 
the substitution of cast-iron for brass 
connecting rod bearings and the use of 
casehardened crankpins. These innova- 
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Volatilization Processes 


for Low-Grade Zinc Material 


ITH the present low market, 
zinc producers are naturally 
anxious to utilize the cheap, 
low-grade zinc products for- 
merly regarded as waste. If economi- 
cally done, this would obviously increase 
the competitive power of the producers. 
Among such low-grade products are the 
large accumulations of zinc slag at the 
Port Pirie plant of Broken Hill Asso- 
ciated Smelters, containing an average 
of 18 per cent zinc; the gigantic dumps 
of pyrite cinders in Germany, too high 
in zinc to be used in blast furnaces; the 
immense deposits of low-grade calamine ; 
the complex lead-zinc-copper ores of 
Canada; residues from retort plants, 
brass furnaces, and electrolytic plants; 
and flue dust from iron blast furnaces. 
These possibilities for further utilization 
of the world’s zinc resources show 
that a general survey of the individual 
processes and their adaptation for the 
various materials is well worth while. 


HE Waelz process dates back to 

1923. During the last year about 
125,000 tons of zinc oxide and 15,000 
tons ot lead oxide were produced by this 
process, figures well illustrating what 
has been achieved. To insure economic 
operation, the following important prin- 
ciples must be adhered to: (1) A high 
yield is accomplished by the intimate 
mixing of charge with reducing agent, 
by a long period of reaction, and by 
preventing segregation of the con- 
stituents of the charge. The first two 
objectives are achieved by using a 
rotary kiln; the third objective is at- 
tained by using a solid reducing agent 
and by keeping the temperature below 
a certain maximum. A long reduction 
zone insures complete decomposition’ of 
all zinc compounds, even ferrites and 
silicates. (2) A proper heat balance 
must be maintained. Reduction of zinc 
oxide requires much heat, which, how- 
ever, is recovered, as the vapor of metal- 
lic zinc is oxidized immediately above 
the charge. The heat in the waste gases 
is utilized in drying and preheating the 
charge, and in waste-heat boilers, and 
the air used is preheated by the hot 
charge. (3) Cheap fuel is essential, 
such as coke breeze and anthracite tuff. 
(4) The labor requirement must be 
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FOUR volatilization processes have 
been developed during the last seven 
years, of which only two have 
reached the commercial stage. The 
Waelz process has found wide, gen- 
eral application, whereas. the Laist 
process is confined to slag and‘ ores 
of low melting point. Coley’s 
original idea of producing metallic 
zinc by distillation in a rotary fur- 
nace appears finally to have been 
abandoned. The new process being 
developed by Coley, and the Follsain 
process, are closely related to the 
Waelz process. 











small. A Waelz plant can be made 
almost automatic: only a few men are 
required for a 300-ton turnace. 


AS DEVELOPED by Anaconda, the Laist 
process is used at East Helena, 
Mont. No definite data are available 
regarding tonnage treated, nor is it 
known if any other plant has adopted 
the process. Liquid slag from a lead 
blast furnace is poured into a water- 
jacket furnace of special construction, 
and coal dust is then blown into the 
bath through the tuyéres, reducing 
the zinc, which is expelled as vapor 
in the metallic state. As _ contact 
between the coal dust and the zinc oxide 
is more difficult to obtain as reduction 
proceeds, a_high recovery cannot be 
secured without a heavy consumption of 
coal. The process is a batch process, 
not a continuous one. Oxidation of the 
zinc vapor takes place outside the fur- 
nace, in a special chamber, where air is 
admitted, and the resulting oxides are 
collected in a baghouse. The Waelz 
process is also used for treatment of 
slag, and a comparison of the merits of 
the two processes should be interesting. 


Re several years the Coley process 
has been in the experimental stage. 
Its sponsor claims the advantage of 
quick reduction of metal oxides at a 
lower temperature than had heretofore 
been possible, by the use of nascent car- 
bon, obtained by cracking hydrocarbons. 
Nascent Carbon Metal Company was 
formed to develop this invention. 


Later, the. rights to the process were 
acquired by Zinc Manufacturing Com- 
any, of London,: England, and a com- 
pany with a capital of £1,000,000:-was 
formed, which undertook a large amount 
of development work. . From the be- 
ginning, many metallurgists were skepti- 
cal about the possibility of the process, 
and to date the production of metallic 
zinc in'a rotating furnacé has not been 
undertaken on a commercial scale.. The 
company has turned: its attention to’ the 
production of zinc oxide. A loss: of — 
£47,184 given’ in the. annual report 
1929-30 indicates that the economic re- 
sults obtained have not yet been entirely 
satisfactory. Cost of licenses was given 
as £476,675. An experimental plant has 
been built at Dartford, England, but 
no large-scale installation has. been put 
into operation. 

An effective reduction with hydro- 
carbons presupposes contact with the 
oxides at the lowest possible tempera- 
ture. To prevent simultaneous cooling 
of the charge below the reduction tem- 
perature, heat must continuously be in- 
troduced into the system by combustion 
of oil or coal dust. The cost of this 
extra heat offsets any advantage ob- 
tained by the cracking process, a fact 
unfortunately not referred ‘to in a recent 
description of the process in Chemical 
Industry, issue of September, 1930. In 
this connection, experiments made inde- 
pendently of Coley are of interest. 
These prove that, for the reason just 
given, a reasonable removal of zinc by 
cracking and supplementary heating can- 
not be obtained. A satisfactory yield 
could, however, easily be obtained if, 
under the same conditions, solid fuel 
was added to the charge, as in the Waelz 
process. 


ons another process, the Follsain, is 
yet in the experimental stage. No 
commercial application has yet been 
undertaken, possibly because some of 
the problems of the process may still 
lack a solution. The process is based 
on several patents, which may be re- 
garded as a combination of known 
processes (Waelz and Dwight-Lloyd), 
with the use of hot air, produced by 
Philopon heaters. Whereas in the 
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Waelz process a temperature of 1,300 to 
1,400 deg. C. (2,370-2,550 deg. F.) is 
not exceeded, to prevent fusion and 
segregation, and to avoid undue strain 
on the brickwork. In the Follsain 
process temperatures above 2,000 deg. C. 
(3,600 deg. F.) are said to be reached 
by blowing in air preheated to 650 to 
800 deg. C. (1,200 to 1,500 deg: F.) In 
other details the operation resembles the 
Waelz process, reduction of the zinc 
being accomplished by solid fuel with 
oxidation of the zinc vapor immediately 
above the zone of reaction. An impor- 
tant point of difference is that the re- 
duction is said to take place in a short 
zone of the kiln, in the immediate 
proximity of the discharge end, where 
the kiln is made of larger diameter. In 
the Waelz kiln where the zone of reac- 
tion is 4 to 8 meters (13 to 25 ft.) from 
the discharge end, the air is preheated 
in the lower end of the kiln to about 600 
to 800 deg. C. before it reaches the 
actual zone of reaction. 


_ a high temperature as used 
in the Follsain process, a segre- 
gation of charge from the fuel may be 
expected, a condition that has been 
found to reduce the efficiency of the 
reduction process to a considerable ex- 
tent. If, on the other hand, the tem- 
perature was kept at 1,300 to 1,400 deg. 
C., as in the Waelz process, a complete 
extraction of zinc in so short a zone of 
reaction would not be possible, especially 
if no extra space was available in the 
cases where the reaction did not proceed 
normally. These difficulties may explain 
why the advantages originally claimed 
from increased capacity have not been 
realized, even by the use of hot air. 

Roasting of zinc sulphide in a rotary 
kiln, and addition of alkali chlorides to 
facilitate the volatilization of zinc and 
silver, are not new problems in metal- 
lurgy. The interesting point in this 
connection is the economic side of the 
question of treating oxides contaminated 
with chlorine. 

A brief discussion of the further 
treatment of the finely divided oxides 
obtained in the Waelz, Laist, and Coley 
processes should be of interest. In 
many instances the pure-white zinc 
oxide, and also the mixed oxides with 
60 per cent zinc and 15 per cent lead, 
may be used directly for production of 
zinc white or lithopone. At the present 
time, however, the main bulk of the 
production must .be converted into 
metallic zinc. The oxide produced by 
the volatilization process cannot, how- 
ever, be treated in the old Belgian 
muffle furnace without sintering, on ac- 
count of the excessive dust loss. Sinter- 
ing is done in a rotary kiln cr on a 
Dwight-Lloyd machine. When treated 
in an electrolytic plant. pre-roasting is 
necessary to eliminate chlorine and part 
of arsenic, antimony. and other impuri- 
ties, and to oxidize ferrous iron, in order 
not to throw too heavy a burden on 
the expensive purification process in the 
subsequent leaching operation. 
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“eam! states that he obtains an inti- 
mate mixture of soot and oxide 
which is easily reduced after briquetting 
and drying. Such a mixture could of 
course be made directly without produc- 
ing the soot by the expensive decom- 
position of oil. 

Another solution to the problem of 
handling the dust has been found by 
New Jersey Zinc Company, treating the 
oxide in a vertical muffle, thus getting 
the advantage of both processes. At the 
company’s Palmerton plant the oxide is 
mixed with coal-dust having a certain 
percentage of volatile matter, and coked 
in a separate furnace. The product thus 
obtained gives no trouble with dusting, 
and the reduction takes place without 
disintegration, at a lower temperature 


and with a higher yield than was pre- 
viously possible. A new process has 
thus been found for dealing with a 
product which formerly presented a 
dificult problem. Whether or not this 
improvement can be applied to the 
Belgian muffle furnace is doubtful, as 
the intermittent operation of that type 
of furnace determines a fixed capacity 
which probably would be reduced by the 
use of the light and porous oxide-coke 
mixture. 


AN important forward step has been 
made, however, and the long-sought 
solution of the problem of developing a 
cheap, intensive reduction process is 
likely to be found along the line of 
this recent advance. 


Sectionalizing of Chute Gates Effects Simplification 


T THE United Verde Extension 

mine, at Jerome, Ariz., riveted or 
welded chute gates proved to be un 
satisfactory because of the difficulties 
encountered when transporting them 
through small manways and raises, ac- 
cording to R. D. Leisk, assistant mine 
superintendent. In addition, trouble 
was experienced with the chute doors; 
the door levers being placed inside the 
gate, the doors froze, owing to small 
pieces of rock falling between the levers 
and the gate walls. Gratifying results 
were obtained’ by changing the design 
of the chute gates in the manner shown 
in the accompanying illustration. Each 
gate is now built in four parts—the two 
sides, bottom, and door—which, being of 
light weight and small dimensions, are 
readily transported to the required 
points. Furthermore, to afford addi- 
tional stability, the 24-in. angle-iron 
supports of the gate sides can be placed 
behind and bolted to the chute lining 








before the bottom and door are bolted 
in place. The gates are made of ¥-in. 
plate, reinforced with 4xl}-in. strap 
iron; 24-in. angle iron is employed for 
the end supports. Frozen doors are 
prevented by placing the strap-iron door 
levers on the outside of the chute gate. 
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ONTINUOUS trouble was. expe- 

rienced in the machine shop of the 
United Verde Copper’s smelter, at Clark- 
dale, Ariz., when tapping the 4-in. 
ventilating holes of the roaster rabble 
arms. This operation is performed in 
a large radial drill press, using a special 
tap holder equipped with a Morse taper 
to fit the hole of the drill press spindle, 
as illustrated in Fig. 1. The device 
worked satisfactorily if no excess of 
pressure was exerted; otherwise the 
taper lip was invariably twisted off, 
causing a shutdown and delay. This 
difficulty was remedied by threading the 
end of the drill-press spindle and by 
constructing a new tap holder, the 
details of which are shown in Fig. 2. 
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Accident Compensation Insurance 


in California 


NDER the workmen’s compen- 

sation law of California, the 

base rate for mines is $9.42 per 

$100 payroll; a minimum de- 
posit of $150 is required by the State 
Compensation Insurance Fund, with $50 
as a minimum premium. The base rate 
is raised or lowered by an experience 
rating applying alike to the insurance 
supplied by private carriers and to the 
State Compensation Fund. Experience 
rating establishing base rates is admin- 
istered by a bureau, under the State 
Insurance Commission. Applying ex- 
perience rating, the rate paid by many 
mines ranges from $10.50 to $11 per 
$100 payroll. In theory the base rate 
provides a premium sufficient to meet 
the payments to injured men and for 
fatalities as well as the expense involved 
in the insurance business and profits for 
private carriers. The State Insurance 
Fund returns in dividends, when no 
accidents occur, 25.5 per cent based upon 
a premium of $1,000, up to a maximum 
of 47 per cent for the largest premiums. 
When accidents occur these figures are 
lowered. In 1929, the expenses of the 
State Insurance Fund were 13.82 per 
cent of the premiums; private carriers 
expenses totaled 40.6 per cent of pre- 
miums paid. In 1929, the State Fund 
collected $7,654,802.50 in premiums, or 
30 per cent of the net company pre- 
miums. In a sense private carriers 
compete with the state fund, but base 
rates in both cases are controlled by the 
Inspection Rating Bureau. Both employ 
inspectors and establish rates based on 
the inspectors’ reports. 

As an alternative the mining company 
may carry its own risk and pay its own 
medical expenses, running the risk of 
the “total disability case.” To do this, 
it must furnish minimum security of 
$30,000, to obtain permission from the 
Industrial Accident Commission. Cost 
of self-insurance is $3 to $4.50 per $100 
in payroll. To provide coverage for 
exceptional cases, such as total disability, 
self-insurers may obtain complete in- 
surance from private carriers. Only 
large employers uudertake self-insur- 
ance. Those desiring it are handicapped 
by the attitude of the commission, which 
may demand prohibitive security. 

Maximum indemnity for death, estab- 
lished by California law, is $5,000. In 
case of injury all treatment is supplied, 
as well as indemnity of 65 per cent of 
the average wages, where the disability 
exceeds a week. Average wage is de- 
fined as 95 per cent of actual wage, and 
average weekly wage ranges from $6.41 
to $38.46, placing an upper limit of 
$25 on the weekly indemnity. 


George J. Young 


Associate Editor 


Total premiums paid in 1929 were 
$21,574,420, losses were $14,523,088: a 
difference of $7,051,332. Of the total 
insurance the state fund carried $7,654,- 
802. It returned in dividends $1,794,- 
126, but this amount is out of line with 
premiums paid in 1929, as it probably 
was based on the year 1927 or some 
other year. Furthermore, about $12,- 
000,000 insurance was likewise on a 
participating basis, but the dividend 
amounts are unknown. 

If the business of private carriers was 
$13,919,618 at 40.6 per cent, as stated, 
the cost is $5,651,364; based on $7,654,- 
802 business by the state fund at 13.82 
per cent, the cost is $1,057,894. The 
cost items total $6,709,258, irrespective 
of dividends paid. The difference be- 
tween this figure and the spread, $342,- 
074, may represent dividends paid by 
the private carriers. Total dividends 
are assumed to be $2,136,200. Signifi- 
cant data are: net payment by em- 
ployers, $19,438,220; paid to injured, 
$14,523,088; cost, $4,915,132. This 
“tax” on industrial activity, as well as 
the cost of administration, is undeniably 
high. 

Premiums paid by mining and quarry 
employers, not accurately known, are 
estimated at about $500,000, based on an 
assumed annual payroll of somewhat less 
than $5,000,000. The petroleum indus- 
try is not included. 

The California compensation law is 
as liberal as any state law. Under a 
paternal government, indemnities have 
been increased, with a resulting increase 
in rates. Almost complete control of 
the Industrial Accident Commission has 
resulted in liberal awards and advance 
of the I'ne delimiting employer respon- 
sibility into the debatable zone. As one 
mining man put it: “Under the Cali- 
fornia compensation law, there is no such 
thing as an act of God. Where total 
disability is 70 per cent or more, only 
two things, intoxication and_ suicide, 
can release the company.” Other trou- 
blesome factors are, incidence of injuries 
occurring outside of the jurisdiction of 
the immediate employer, occupational 
disease of long standing, and general 
health of the employee. The tendency 
has been to integrate these in favor of 
the employee. The employer, to protect 
himself, resorts to medical inspection 
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and restriction of employment, which 
often keeps worthy persons idle. 

The mine employer is in an unfortu- 
nate position in this respect. Contrasted 
with base rates in other states—Ohio, 
$3.75; Michigan, $2.83; Pennsylvania, 
$3 per $100 payroll—his complaint of 
excessive charges seems justified. But 
the machinery of insurance is so highly 
developed in California that the mines 
is assessed in his premiums about what 
the industriai compensation costs for 
both operation and for indemnifying em- 
ployees. The State Insurance Fund has 
been guilty of paying unearned divi- 
dends. The surplus was reduced from 
$2,440,658 on Dec. 31, 1925, to $1,401,- 
437 on Dec. 31, 1929. Both the economy 
and the efficiency of the fund can doubt- 
less be increased, but a more equitable 
demarkation of employer responsibility 
and a less excess of generosity in the 
treatment of the employee would be more 
helpful. 

At present the recourse of the em- 
ployer is to restore lower rates by legis- 
lation. Unlike the manufacturer, he has 
no way of passing his insurance cost 
along. Thus, industry is divided into 
two groups, but with the present declin- 
ing prices indemnities should be ex- 
pected to follow a similar course. A 
more important alternative is to increase 
safety of operations. This most desir- 
able course is possible, for the large 
employer, but most mines in California 
are small. The only solution in this 
case is co-operative effort in employment 
of a common safety staff. This would 
probably pay, but is admittedly a diffi- 
cult accomplishment. 

The most significant fact is. probably 
the erroneous position taken by labor 
leaders in assessing the employer for the 
whole cost of compensation and system- 
atically widening the area involved. 
This course can only result in ultimate 
discontinuation not only of gold pros- 
pecting but of metal mining as well. 
That the employer should assume the 
whole burden of relief is an untenable 
contention. The cost of instirance 
should be divided between employer and 
employee. Administration of compen- 
sation should also be removed from poli- 
tics. Bills are presented at every meet- 
ing of the California Legislature to 
increase compensation and indemnities. 
Such activities discourage the entrance 
of new industries and create further 
difficulties for the seekers of employ- 
ment. Stricter age limits will be en- 
forced to the detriment of the middle- 
aged worker, and physical disability will 
rule out others. 
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( SIXTY YEARS AGO 


Diamonds, Patents, Panama Canal, 


Bill Tweed 


&DIAMOND cCaRBON POINTS, as 
they were formerly known, were de- 
scribed at length in the Jan. 17, 1871, 
issue of this publication. Therein, John 
Dickinson, of 64 Nassau St., New York 
City, details and illustrates not fewer 
than 26 shapes and sizes of carbonados 
dressed for various utilitarian services, 
“working, turning, and grinding.” Mr. 
Dickinson invented a tool for holding 
the carbon in locked position. After 
describing the 26 varieties then avail- 
able, he says: “Parties wishing to 
point, edge, or face turning tools, drills, 
or cutters with any particular shape or 
size, diamond or carbon, will facilitate 
their orders by sending models of same 
in wood, brass, or soft metal.” Later 
in the same year, in the Sept. 19 issue. 
announcement of the formation of the 
Diamond Drill Company appeared, the 
statement being made that the new ap- 
pliance was “especially adapted to the 
prospecting of mineral lands.” Despite 
its existence for sixty years or so, not 
until comparatively recently have the 
special advantages of the diamond drill 
been recognized. Among contemporary 
evidences of the value of cores produced 
by rotary drills in civil engineering 
were several hoxes of specimens of 
rock taken from the geologic structure 
underlying the McGraw-Hill Building, 
in New York, as displayed on the side- 
walk in front of 475 Tenth Ave., the 
result, apparently, of entirely routine 
work. on the part of the city’s corps 
of surveyors and engineers. 
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TAKING A FALL out oF THE 
SECULAR PRESS for its ignorance of 
scientific industrial matters has long 
been a favorite indoor sport with the 
technical editor. Thus is the good old 
New York Tribune bawled out by a 
short leader in this magazine under the 
date March 7, 1871: “The Tribune 
keeps a metallurgist. If this had not 
been made sufficiently evident in its 
recent articles, the following astound- 
ing information in the issue of the 23d 
inst. will convince the most skeptical: 
‘Tron ore, taken from the Black Hills, 
near the highest level of the Union 
Pacific Railroad, has been smelted at 
Omaha, and found of excellent quality, 
yielding 80 per cent of superior metal. 
... Three hills of the ore lie near the 
railroad, and the Union Pacific propose 
to use it in their smelting and casting 
shops, whose foreman, a Mr. Fawcett, 
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is said to have invented a new smelting 
furnace 25 ft. high and 5 ft. in cir- 
cumference, tapering toward the top.’” 
The italics, says the editor, are his; and 
he further sneeringly observes: “Iron 
ores yielding 80 is pretty good, espe- 
cially when we consider that magnetite, 
the highest form of iron ore, cannot 
possibly contain more than 72.4 per 
cent iron. We take the liberty of 
referring the strawberry metallurgist to 
any elementary manual of mineralogy. 
.. . But think of a furnace 25 ft. high 
and 5 ft. in circumference, and tapering 
at that! The furnace might have to 
wear an overcoat to cast a shadow, but 
it would probably cast more shadow 
than iron. We await anxiously further 
information of this wonderful furnace, 
but, above all things, we should like to 
see a specimen of that 80 per cent ore.” 
Toward the end of his stormy career, 
we are told, Horace Greeley was posi- 
tively miserable at times! 
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IN THE open pays E£.&M.J. 
used to print a list of all patents offi- 
cially issued at Washington — long 
columns of ’em. Among those recorded 
in January, 1871, are: A refrigerating 
car; tidal motive power; a smut ma- 
chine [presumably for: novelists’ use] ; 
a malt reservoir [not human]; a fold- 
ing bed [pre-Murphy]; a machine for 
wrapping “kisses” [not an Austin]; 
safety matches; a hot-air furnace; a 
type-casting machine; asphaltic pave- 
ment ; collapsible cores['who wants these, 
now]; a beer cooler [same comment] ; 
an embalming process; burial case; 
burial casket handles; and a roach and 
bug trap. These among many hundreds, 
111,993 patents having been issued in 
the United States up to the close of 
January in the year mentioned. Much 
thought seems to have been given to the 
improvements in cerements and such! 
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TS"PCONNECTING THE ATLANTIC 
AND THE PaciFic by canal was no 
modern notion. Early in 1871, E.&M.J. 
recorded the fact that Cortez him- 
self had urged upon the attention of 
Charles V of Spain “the construction 
of an artificial strait to supply the 
obvious deficiencies of nature.” All of 
the details of the plan were recorded in 
Cortez’ Fourth Relation to the Emperor, 
printed in Toledo in October, 1525. 


Sensing that commerce should be con- 
ducted so far as possible in straight 


lines, Cortez and a relative, one 
Saavedra, proposed a vast plan for 
opening communication between the 
two oceans by means of a ship canal or 
a Roman road, “for the transportation 
of merchandise brought hither from the 
Moluccas and other parts of the East 
for shipment to Spain.” About four 
hundred years later a canal was indeed 
opened. As a matter of fact, one may 
set down broadly that the Panama 
Canal was started by Cortez and 
finished by Roosevelt. Evidently, our 
most colorful and aggressive Chief 
Executive was needed on this earthly 
stage several centuries before the call 
to existence found his indomitable 
spirit ready to salute. 
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t- WRITING FROM THE SoutTH 
AFRICAN DIAMOND FIELDS, a_ cor- 
respondent of The Cape Argus is thus 
quoted in Engineering and Mining 
Journal of Jan. 18, 1871: “It will help 
you to form some notion of the happy 
frame of mind in which the Pniel 
diggers are, when I tell you that the 
owner of a merry-go-round is making 
his fortune here. Grown-up, heavy- 
bearded men, who have been working 
hard in the pit or at the cradle all day, 
mount the wooden horses and are 
whirled around for ten minutes at a 
shilling a ride. Well, well, the amuse- 
ment is as innocent as it is stupid... . 
I hear that skittles are on their way 
from Natal. I predict tremendous 
success for skittles. If the London 
Monument could be put down on the 
diggings, its staircase would be choked 
with crowds at half a crown a climb.” 
It’s the disposition of the man, not the 
paraphernalia of recreation, that counts. 
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f= THAT Wriittam Marcy Tween 
knew a thing or two about advertising 
mediums as well as about politics is 
shown by his selection of various issues 
of this publication, throughout 1871, as 
a means for soliciting bids for paving 
22d St., in New York City, “from 
Fourth Ave. to Broadway, with Belgian 
blocks.” “From Fourth Ave. to Broad- 
way” was and is only one very short 
block. Doubtless, however, ‘ Tweed’s 
advertising venture into technical jour- 
nalism was successful, for issues sub- 
sequent to those in which was placed 
the aforementioned advertising con- 
tained larger advertisements, soliciting 
bids on other municipal improvements. 
Later, Tweed stubbed his toe. Charity 
demands, however, that the simple 
justice be accorded him of setting forth 
the fact that he was among the first of 
“city managers” to place technical 
advertising where it would be read 
almost exclusively by technical men. 
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AN indispensable accessory of a shaft 
installation is a mechanical skip- 
changing device. Considerable time is 
lost and a large force of men is re- 
quired if adequate means are not pro- 
vided for quickly changing from skip 
to cage and for hoisting men and ma- 
terial at the beginning and end of each 
shift, and from cage to skip when ore 
hoisting is resumed. 

An efficient arrangement, enabling 
two men to make these changes in two 
to three minutes, was installed recently 
at the Audrey shaft of United Verde 
Extension, at Jerome, Ariz. As illus- 
trated in the accompanying drawings, 
the device consists essentially of an 
overhead trolley-track system, four 
hand-operated trolley cars, and auto- 
matic shaft-guide carriers. Fig. 1 
shows the general arrangement of the 
complete track system, which is an 
integral part of the headframe and 
consists of three lengths of 12-in. 
I-beams supported by four steel col- 
umns. The trolley cars and carriers, 
shown in detail in Fig. 2 and Fig. 3, are 
of unusual design. Each trolley car has 
a V-shaped car body, made of 10-in. 
channel iron and reinforced with plate 
and angle irons, and four bolted-on 
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Fig. 1—Arrangement of skip-changing device at Audrey shaft 





Efficient Skip-Changing Installations 











mine-car wheels, equipped with roller 
bearings. Two short chain hooks are 
provided for attaching the cage or skip 
to the car body. The V-shaped body 
of the trolley car permits the suspended 
cage or skip to be rolled directly over 
the mouth of the shaft and the cable 
and guides to be connected or discon- 
nected without any difficulty. The 
guides, bolted to the carriers, can be 
disengaged from the headframe with 
the aid of an ingenious lever device. 

A self-locking draw-bar pin, shown 
in Fig. 2, is also of interesting design, 
and easy to operate. After raising the 
skip to the desired height above the 
mouth of the shaft, an empty trolley 
car is rolled directly over the skip, and 
the two short chains are attached to 
the closed sockets on the skip cross- 
head. The skip is then lowered until 


Fig. 2——General design of car guide 












































Fig. 3—Detail of guide carrier 
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its entire weight rests on the trolley 
car, and the self-locking draw-bar pin 
is removed—an operation easily per- 
formed owing to the slack shaft cable. 
Next, the shaft guides are disengaged 
from the headframe with the hand- 
cperated lever mechanism, and the 
trolley car, with the suspended skip, 
is rolled away from the shaft compart- 
ment. The cage is then moved from 
the opposite side into the space oc- 
cupied by the skip. After attaching 
the cable the skip is raised to permit 
detaching the trolley-car chains. Fi- 
nally, the shaft guides are returned to 
their normal position, the trolley car 
is “removed, and hoisting operations 
may be resumed. 
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Fig. 1—Obtaining filling for a coal 
mine with three scrapers in tandem 


a conan loading or slushing with 
portable hoists, so extensively devel- 
oped in various mining districts of the 
United States, is interesting many mines 
in France and is being adapted to local 
conditions in a number of varying in- 
stallations. Two of the more recent 
applications, both on the surface, are 
thus described: 

At a coal property (Mines Domani- 
ales de la Sarre) in eastern France 
large quantities of filling are required 
fo: building packwalls underground. To 
supply this material the scraper has been 
applied in a very interesting manner. 
The filling is virgin sandy clay having 
occasional stones approximating a cubic 
foot in size. All muck is scraped to a 
chute or bin, from which it is loaded by 
gravity into cars and hauled into the 
mine. 

The power unit employed is a Sulli- 
van 25-hp. HDE-25 electric hoist with 
double drums, which gives a rope speed 
ot 120 ft. per minute. 

As Fig. 1 shows, three scrapers on 
a single line are used. Originally, a large 
single hoe-type scraper, 54 in. wide, was 
employed, giving a daily output of about 
150 tons. This, however, did not pick 
up a load proportionate to its size. Asa 
result, the three scrapers shown, which 
were of the same type but smaller, were 
installed in tandem, with the result that 
the daily tonnage was raised to 250 
tons per ten-hour day. The increased 
output with the three scrapers in tan- 
dem is attributed to the increased dig- 
ging ability. The material is handled 
in relays, being passed along from one 





This article is abstracted from one of 
the same title, written by W. E. Holmgren 


in a recent issue of Engineering Graphic, 
published by the Sullivan Machinery Com- 
pany, Chicago. 
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Scraper Loading in France 


scraper to another as the cable is pulled 
backward and forward by the hoist. 

Experiment has shown that there are 
distinct limitations to tandem scraping 
of this sort. The method has seemed 
to work best in virgin ground, having 
been tried in broken ore without in- 
creasing the tonnage output materially. 
Two or more scrapers working in line 
appear to be warranted in the following 
cases: 


1. On long-distance scraping, when 
the hoist has a very low pulling speed 
and ample reserve power. 

2. When the rope capacity of the 
hoist is so low as to be inadequate in 
covering a given scraping area employ- 
ing a single scraper. 

3. When there are space limitations, 
such as excess timber or low roof, pre- 
venting the use of one single, large 
scraper. 

4. When cars are so small as to be 
unable to take the load of a large scraper 
which comes just within the power 
range of the hoist. 

5. When scraping virgin ground 
where two or more small scrapers would 
give greater digging value than one 
large scraper. 





Fig. 2—Scraper slide for reclaiming 
steel-plant fines 


At a large steel plant near Metz, the 
unusually elaborate slushing installation 
shown in Fig. 2 has given good service. 
Iron ore dust, coke dust, and fine slag 
recovered from blast furnaces formed 
a pile containing over 2,000,000 tons, 
which has been on the ground for ten 
or fifteen years. The material was con- 
siderably solidified, but not hard enough 
to offer serious difficulty in scraping. 

Methods of loading previously used 
included the use of a belt car loader of 
the conveyor type, driven by an electric 
motor. 

Experiments in scraping with port- 
able hoists proved so satisfactory that 
the structural steel framework and the 
slide, shown in Fig. 2, were built. This 
is probably the largest slushing slide in 


It runs on rails, the track 
gage being double the ordinary stand- 
ard railroad gage. The hoist is a Sulli- 
van 35-hp. double-drum electric type, 
operating on 220 volt, 50-cycle, 3-phase 
current and providing a rope speed of 


existence. 


300 ft. per minute. It is housed in a 
shed shown at the top of the slide. The 
slide is built sufficiently high at the 
rear end to allow a locomotive to pass 
below. - 

The pile of dust is about 60 ft. high 
at most. At the far end the cable and 
scraper rig are secured to a framework 
of railroad ties, built in the form of a 
sawhorse, to which the tail sheave is 
fastened, the cable passing to an anchor 
stake driven in the muck some distance 
back of the sawhorse. Average slush- 
ing distance is about 80 ft.; the maxi- 
mum, 150 ft. 

The scraper is of the box type, 60 in. 
wide and of about 1.35 tons’ capacity. 
About 30 loads are required to fill a 
40-ton car. With this installation a 
loading speed of 125 tons per hour has 
been maintained continuously for eight 
hours, equivalent to loading 25 40-ton 
cars. 

When the hoist was first installed, a 
single line giving a direct pull was used. 
Because of the heavy load and rope 
speed this was not entirely satisfactory, 
as the scraper did not have time to dig 
properly. This difficulty was overcome 
by installing a double line with a Sulli- 
van roller sheave on the scraper... When 
this was done, excellent results were 
had. A somewhat similar slide is meet- 
ing success in loading chunky iron ore 
from a stockpile into railroad cars at 
the rate of 100 tons per hour. 

In Fig. 3 are seen the channels cut 
by the scraper, the rib in the center 
eventually caving down as the muck 
dries out on exposure to the air. The 
procedure followed is to scrape along 
the entire face of the stockpile, moving 
the slide laterally along the edge. When 
a slice has been taken out along the 
entire face, the tracks are moved up 
and another slice is started. 





Fig. 3—Channels cut by 60 in. scraper 
in dump of solidified fines 
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COMMON METHOD of running 

in short radius curves underground 
is to “design” them—that is, to lay them 
out on paper, and then scale angles and 
distances from the drawing. Especially 
is this done where timbered drifts are 
driven. Inasmuch as engineers so sel- 
dom seem to avail themselves of the 
method of staking such curves by means 
of a transit, to call attention to its 
feasibility may be of interest. 


The “designed” curve is usually run 
by means of templets, or, where tim- 
bering is used, by offsetting the center 
lines of the caps from a given line and 
by throwing the posts on the outside 
of the curve ahead of the posts on the 
inside of the curve in the ratio of the 
radii of the curves along which the out- 
side and inside lines of posts are set. 
In the hands of an intelligent foreman 
this works well enough, but close super- 
vision is necessary. Curves run in such 
manner are often carried off line owing 
to lack of care, and bringing a curve 
back into shape after it has been driven 
off line is rather difficult. A great con- 
venience is to employ the familiar 
method used in staking regular railroad 
curves, using chords of 10 ft. instead of 
the standard 100 ft. chords. The miner 
need then only follow the given line, and 
no excuse is possible for deviating from 
that line. 

Any length of chord may be used, but 
it should, of course, bear some reason- 
able relation to the length of the radius 
of the curve. At times the chords may 
conveniently be made of such a length 
that the curve will have an even number 
of stations between the “Beginning of 
Curve” and the “End of Curve.” But 
nearly every condition can be taken care 
of by using a standard 10-ft. chord, and 
the use of a standard length of chord is 
especially convenient because a table, 
such as that appended, may then be pre- 
pared that will shorten the work of 
calculation in the field. 

The familiar illustration of a simple 
curve, with a central angle A, is shown 
in Fig. 1. The various formulas that 
can be deduced from this geometric 
figure can be reviewed in any handbook 
on railroad surveying. One of the most 
familiar is the equation for the value 
of the central angle in terms of the 


chord and radius, namely sin 


2 | where C is the chord and R the 
radius. From this formula has been pre- 
pared the accompanying table, which is 
the equivalent of the familiar “railroad 
tables.” Inasmuch as the value of the 


term sin 4 wil be the same for any 










Aligning Short Radius Curves 


John Edwin 


Mining Engineer, Missouri Ore Company, 
Iron Mountain, Mo. 


given degree of curvature and the radius 
in direct proportion to the length of the 
chord, a table can quickly be made 
from a standard railroad table by use 


100 
—, where R is 


C 


the radius for a standard 100-ft. chord, 
r is the radius sought, 100 is the length 
of a standard chord, and c is the length 
of the chord to be used in staking the 
short radius curve. 

Another figure that is convenient is 
shown in Fig. 2, which is referred to 
in the table urder the heading “Chord 
Offset.” The lmes x, x,, and x, are the 


R 
of the proportion lac 














Fig.3 


Details of short radius curves 
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chord offsets, and for convenience these 
have been calculated at right angles to 
the chord, rather than at right angles 
to the tangent. The value of x can 
readily be seen to be equal to c tan A, 
where c is the length of the chord. 
If sufficient ground has not been broken 
by the last round on any given chord 
to permit setting the instrument under 
the next station, the direction of the next 
chord can be given sufficiently accurately 
to line up the first round on it by setting 
approximately the chord offset and the 
station. When this round has been shot, 
the station and direction of the chord 
can be set properly. 

The figures in the last two columns of 
the table give the lengths of chords along 
the outside and inside walls, when the 
center line of the drift is run on 10-ft. 
chords and the drift is 10 ft. wide. From 
Fig. 3, formulas for these can easily be 
deduced as follows: W = 2(R—4m) 
sin A, where W is the chord along the 
outside wall, R is the radius of the curve, 
m the width of the drift, and A the 
degree of curvature. Similarly, w = 
2(R—4m) sin A, where w is the chord 
along the inside wall. 

The determination of the “Beginning 
of Curve” and all other calculations are, 
of course, exactly similar to those for 
standard circular curves. The table 
gives values for curves having radii 
varying from 25.07 ft. to 143.26 ft., in- 
clusive. It can be made in greater de- 
tail and can be extended beyond these 
limits, but the values given cover the 
ordinary requirements for underground 
motor-haulage drifts. 


Data for Circular Curves With 


10-Ft. Chords 
Log. Chord Out- 
Degree Radius Radius Offset side Inside 
a 143.26 2.1561508 0.70 ee 
5 114.62 2.0592904 0.87 10.4 9.6 
6 95.60 1.9801698 1.05 10.6 9.5 
7 81.90 1.9132947 1.23 10.6 9.4 
8 71.67. 1.8553855 1.41 10.6 9.3 
9 63.72 1.8043267 1.58 10.8 9.2 
10 57.36 1.7586740 1.76 10.8 9.2 
1 52.16 1.7173971 1.94 11.0 9.0 
12 47.83 1.6797354 2.13 11.0 9.0 
13 44.16 1.6451112 2.31 11.2 8.8 
14 41.02 1.6130755 2.49 11.2 8.8 
15 38.31 1.5832723 2.68 11.4 8.6 
16 35.92 1.5554147 2.87 11.4 8.6 
17 33.82 1.5292679 3.06 11.4 8.5 
18 31.96 1.5046376 3.25 11.6 8.4 
19 30.29 1.4813608 3.44 11.6 8.4 
20 28.79 1.4592998 3.64 11.7 8.3 
21 27.43 1.4383370 3.84 11.8 8.2 
22 26.20 1.4183712 4.04 11.9 &8.1 
23 25.07. 1.3993147 4.24 12.0 8.0 
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Norman L. Wimmler has returned to 
Los Angeles from Siberia. 


W. R. Wade has gone to Utah and 
Arizona to inspect operations of mining 
companies in which he is a director. 


W. Pellew-Harvey was _ recently 
elected president of the Institution of 
Mining and Metallurgy, succeeding Prof. 
J. G. Lawn. 


Sherwin F. Kelly will deliver a series 
of lectures on geology at the Missouri 
School of Mines, Rollo, Mo., during the 
coming spring session. 


William J. Loring has been elected 
vice-president and managing director 
of the Searchlight Gold Corporation, 
operating at Searchlight, Nev. 


A. J. Balmforth, superintendent of the 
85 Mine, of Calumet & Arizona, at 
Valedon, N. M., was married to Mrs. 
Rena T. Howard at Lordsburg, N. M., 
on Dec. 9. 


Robert W. LaMontagne, mining en- 
gineer, is leaving New York for Mexico 
City in the near future, to take a post 
as sales engineer for the Machinery 
Corporation, S. A. 


Robert Linton, vice-president and 
general manager of Pacific Clay Prod- 
ucts, has been elected president of the 
Los Angeles Section, American Society 
of Civil Engineers, for 1931. 


Robert T. Banks, mining engineer, 
manager of the Sullivan Machinery 
Company of Spokane, Wash., has been 
appointed president of the Associated 
Engineers of Spokane for 1931. 


E. J. Schrader has resigned as assist- 
ant manager in charge of operations of 
Seven Troughs Gold, and has returned 
to Reno, Nev., where he will resume his 
practice as a consulting engineer. 


Frank C. Partridge, president of the 
Vermont Marble Company, was recently 
appointed United States Senator from 
Vermont, to fill the vacancy caused by 
the death of the previous incumbent of 
this office. 


F. Gerald Sherman resigned recently 
from his post as consulting engineer of 
the mining department of the Phelps 
Dodge Corporation, at Douglas, Ariz. 
He had been connected with the com- 
pany for 25 years. 


R. E. Speare has been appointed to 
the export sales staff of Lyon Metal 
Products, Inc., and will have Mexico 
City as his headquarters, his territory 
including Mexico, Central America, the 
West Indies, and Northern South 
America. 


W. P. Yant has been appointed super- 
vising engineer of the Pittsburgh experi- 
ment station of the U. S. Bureau of 
Mines, succeeding G. St. J. Perrott, who 


has accepted a position on the research . 


staff of the A. O. Smith Corporation, of 
Milwaukee, Wis. 


T. H. Jenks, who was called to Eng- 
land in August on account of his wife’s 
illness, returned last month, Mrs. Jenks 
having passed away shortly after his 


26 


Personal Notes... Comment... Criticism 


x 
arrival. He will in the future make his 


headquarters at 1221 Lucerne Boulevard, 
Los Angeles, Calif. 


Dr. W. C. Mendenhall, Chief Geolo- 
gist of the U. S. Geological Survey, has 
been appointed Acting Director of the 
Survey, succeeding Dr. George Otis 
Smith, who resigned from the post of 
director to become chairman of the Fed- 
eral Power Commission. Doctor Men- 





Ws Cs 


MENDENHALL 


denhall has had 36 years of service with 
the Geological Survey. He is a gradu- 
ate cf the Ohio Normal University and 
has studied also at Harvard and Heidel- 
berg. His first assignment with the 
United States Geological Survey was as 
a teamster for a field party in the South- 
ern Appalachians, there being no 
vacancy at the time on the scientific 
staff. As geologist, his field work in- 
cluded seasons in California, Washing- 
ton, and Alaska, and he has served suc- 
cessively as chief of ground-water in- 
vestigations, of the Land Classification 
Board, now the Conservation Branch, 
and of the Geologic Branch. 


Paul L. Schultz has resigned from 
the management of the Union mine of 
Hecla Mining, and will take a long 
holiday. He has been in charge of the 
property since the Hecla company ac- 
quired it, more than three years ago. 
Byron Wilson, of Wallace, Idaho, has 
been appointed to succeed Mr. Schultz. 


Kenneth Duncan, who was superin- 
tendent of the Dunwoody mine of 
Pickands, Mather & Company, at 
Chisolm, Minn., has been promoted to 
the position of superintendent of the 
Palms-Anvil and Plymouth mines of the 
same company, on the Gogebic range, 
in Michigan. His headquarters will be 
at the Plymouth mine. 


Dr. O. E. Kiessling has been ap- 
pointed chief economist of the Mineral 
Statistics division, and W. W. Adams 
has been appointed chief statistician of 
the newly created demographical di- 
vision of the U. .S. Bureau of Mines, 
Department of Commerce. Doctor 
Kiessling fills the post left vacant by the 
recent death of Frank J. Katz. 


J. F. McCabe, pipeman; J. M. Matt- 
son, safety engineer; and William 
Tonkin, a miner, all of the Anaconda 
mine, Butte, Mont., were awarded silver 
medals for saving the life of another 
miner, who was overcome by gas while 
fighting a firee W. B. Daly, general 
manager of mines for Anaconda, who 
mdde the awards, congratulated the men 
for having taken a first-aid course which 
enabled them to save this life. 


W. G. McBride, formerly general 
manager of the Old Dominion mine at 
Globe, Ariz., and at present head of the 
mining department at McGill University, 
Montreal, was a _ recent visitor in 
Arizona. He stated that he does not 
expect Canadian or African copper pro- 
ducers to offer serious competition to 
American producers, adding that busi- 
ness conditions in Canada appear 
slightly better than in this country, and 
that the per capita hydro-electric power 
production of Canada will probably soon 
exceed that of any other country. 


Stewart Campbell, Idaho State Inspec- 
tor of Mines, gave voice, in a recent 
statement to the press, to his opposition to 
the proposed setting aside of a primitive 
area of Idaho for recreational purposes. 
“Everybody interested in the future 
growth and prosperity of Idaho should 
oppose the establishment of the primi- 
tive area,” he declared. “The future 
growth of Idaho must depend upon the 
development of the mining industry, as 
it is the only industry in which any 
great expansion is possible and this pro- 
posal forces any miner or prospector 
to build roads in this region without 
state or federal aid. The proposed 
primitive area of over 1,840 square miles 
is all potential mineral ground,” he con- 
tinued, “and much of it is so recognized 
in such mining districts as Thunder 
Mountain, Big Creek, Edwardsburg, 
Crooked Creek and so on. Federal and 
state agencies are now engaged in mak- 
ing geological surveys in parts of these 
districts which are included within the 
boundaries of the wilderness tract.” 
Mr. Campbell declared that once the 
primitive area is established, it would 
be but a short and easy step to have 
mining excluded from it, and he pre- 
dicted that such an effort would be made. 
“The area is primitive enough now and 
always will be, even though opened by 
good roads,” he added. “Build them 
and make it accessible to the poor man, 
the prospector and the miner and thus 
encourage development of the state.” 


Edwin Earle, of Ridgewood, N. J., 
urges that Congress should exempt the 
mining and oil industries from the pro- 
visions of the Sherman Act. It ought 
to be permissible, he maintains, to com- 
bine to reduce production and to regu- 
late prices on any and all natural re- 
sources, subject, possibly, to some simple 
governmental consent such as the De- 
partment of Justice might undertake. 
We have taken far too much mineral 
and oil from the ground, to be shipped 
abroad at cost or less. Something should 


-be done to conserve what is left, at least 


to the extent of preventing sacrifice of 
raw materials. 


Engineering and Mining Journal — Vol.131,No.1 




















ERSONALS constitute an attrac- 

tive feature of a magazine of 
this type. Probably the most in- 
teresting ones record changes in 
employment. If a reader is pro- 
moted in his organization, or 
leaves one company to _ join 
another, he should keep his scat- 
tered friends informed of his 
movements. Of only negligible 
interest to the mining fraternity 
are notifications that short inspec- 
tion trips and vacations have been 
taken. Engineers, particularly 
mining engineers, are normally 
peregrinating creatures. News 
items of journeys to little-known 
districts, or in connection with 
important missions, are most wel- 
come, especially when accom- 
panied by short personal comment 
of an informative or critical 
nature. When notifying us of 
change of address, the subscriber 
is urged to say a word or two 
about himself or one of his 
friends. At other times, send a 
note direct to the Editor, remem- 
bering that personal or pictorial 
photographs are occasionally used 
to lighten the text. 











Mine Valuation for 
Taxation Purposes 


To the Editor of “E.&M.J.”: 

A new system of taxation which may 
be applied to different kinds of property 
and result in a fairly representative tax 
from each taxpayer should be considered 
satisfactory. To put the mining indus- 
try on a comparable basis with other in- 
dustries, depletion is allowed on the 
value of a wasting asset. This is a com- 
plicated and highly technical problem. 
It is not an additional tax-free exemp- 
tion on net income; it represents the 
return of the original investment or 
value. It may be the March 1, 1913, 
value, the cost on date of acquisition, or 
the value on date of discovery. Any 
radical change in the present law and its 
application to mining property would 
lead to endless difficulty, confusion and 
litigation. 

Developed mining property can be as 
easily and accurately valued as any 
other kind of property. The value of 
real or leasehold property, and even of 
stocks or bonds, is based first on the 
soundness of the investment and second 
on the average estimated annual income 
it may earn over a period of years. No 
taxpayer is forced to accept an analyti- 
cal appraisal; computation based on 
similar sales values, or any other gen- 
erally accepted method, may be given 
preference. Some of the factors used in 
the analytical or present-worth method 
as estimated by experienced men exercis- 
ing sound judgment, and the value it- 
self, are accurately determined, as is 
proved by numerous comparisons with 
other values, based on sales of similar 
properties. That each factor itself be 

per cent correct in order to arrive 
at the correct value is not essential. If 
the March 1, 1913, values have been ac- 
cepted and the average rates of depletion 
determined, there is nothing further to 





do’except multiply the successive years’ 
production by the depletion rate, or in 
the case of sales or transfers, compute 
the undepleted balance. 

Assuming an equal annual production 
is not the only way of applying an- 
analytical method of appraisal. There 
is no objection to dividing the entire 
ore reserves into different grades or to 
using either an increasing or a decreas- 
ing unit spread of profit, or an increas- 
ing or decreasing annual production. 
Theoretically, no two tons of ore in the 
same mine have the same value, as of 
any basic date. No engineer, however, 
would attempt to assign a different value 
to each ton of ore in order to arrive at 
the value of the mine for depletion pur- 
poses. It is the value of the mine at a 
certain basic date that is to be depleted, 
and nothing else. Now, if this total 
estimated value should be entirely de- 
pleted before the mine is exhausted, that 
does not prove that the original value 
was erroneous; it does, however, indi- 
cate that the rate of depletion was ex- 
cessive, because of a conservative esti- 
mate of ore reserves by the operator, and 
this inequity may be corrected upon the 
taxpayer’s request. 

It is claimed that the application of 
percentage depletion is very simple and 
will result in great economy and sim- 
plicity to the taxpayer and the govern- 
ment, as compared with the present 
method. This will be a certain percent- 
age of net or gross income, and before 
being generally accepted, the annual de- 
pletion must not be less than that al- 
lowable under the present law. Then it 
will be necessary to continue valuing the 
mines for depletion purposes and in case 
of sales and transfers. Some one will 
have to decide where mining profits end 
and where mill, smelter, or furnace 
profits commence. Some ores show 
little profit at the mine and frequently 
no profit until the refined metal is ex- 
tracted. For each engineer in the min- 
ing section of the tax bureau at the 
present time twenty or thirty account- 
ants will be required to examine and al- 
locate the various items charged to min- 
ing costs each year. Mines with a nar- 
row margin of profit would receive no 
benefit on a percentage depletion basis. 
Depletion of the value of any natural 
resource bears a fixed relation to net 
income during normal years. Unforeseen 
and abnormal economic conditions may 
temporarily alter this relation. De- 
preciation and the value of all other 
assets are affected in the same way, 
during periods of depression or inflated 
prices. 

Most of the large mining corporations 
are operating mines acquired prior to 
March 1, 1913, and share in depletion 
deductions based on the March 1, 1913, 
value under the present law. Many of 
the smaller mining companies acquired 
their interests subsequent to March 1, 
1913, and are allowed no depletion what- 
ever. Any honest effort to remedy the 
present depletion inequities should ap- 
ply to this class of operators, who have 
never received any depletion under the 
present law. To accomplish this and 
also give relief to those who have ex- 
hausted their March 1, 1913, values, all 
that is needed is a modification of the 
present Discovery Law, or a more lib- 
eral interpretation of the present act. 
This simple procedure would accomplish 
the same results, with no additional ex- 
pense to taxpayer or government. There 
should be no opposition from any 
source, and the proposed change would 
not weaken the present structure, 
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already functioning, nor affect any other 
of the income-tax statutes now accepteu 
as just by many taxpayers. 


St. Paul, Minn. P. J. Stack. 





OBITUARY 


Edmund Jussen, mining engineer, gen- 
eral manager of the Pittsburgh Silver 
Peak Gold Mining Company about 
twenty years ago, died in San Francisco 
on Dec. 26, at 60 years of age. 


James H. Gardner, who was identi- 
fied with the development of the original 
Cripple Creek field, died at his home 
in Colorado Springs, late in December, 
after a long illness. He was 80 years 
of age. 


John A. Hinds, president of the West 
Gold Mining Company, died recently 
at his home in Denver, Colo., of a 
heart attack. Mr. Hinds, who was 42 
years of age, was active in the manage- 
—_— of his company at the time of his 

eath. 


Dr. James Perrin Smith died at his 
home at Palo Alto, Calif., on Jan. 1. 
Doctor Smith, who was 66 years of age, 
was retired professor of paleontology 
at Stanford University, and a. geologist 
on the U. S. Geological Survey, at the 
time of his death. 


Clinton Grahame Ballantyne died at 
his home in Salt Lake City, Utah, on 
Dec. 20. At the time of his death he 
was secretary of the Tintic Coalition 
Mines Company. He was 76 years of 
age, and was at one time manager of 
the Montana Bingham Mining Company. 


F. A. Malins, mining engineer, for- 
merly of Denver, died recently at his 
residence in Mexico City, after a short 
illness. About twenty years ago he 
went to Mexico as metallurgist for Dos 
Estrellas. He was born in England in 
1855, and came to this country in 1875. 


John Wesley Osborn, a pioneer Ari- 
zona mining man, died on Jan. 1, at his 
home in Phoenix, Ariz., after an illness 
of over a year. He was one of the first 
to appear in Tombstone after the pre- 
liminary reports of strikes went out, 
and his interest in mining continued 
until his death at the age of 77. 


John T. Wilkin, president of the Con- 
norsville Blower Company, died at his 
home in Connorsville, Ind., on Dec. 27. 
He was born at Danville, Ind., in 1863, 
and was graduated from the Rose Poly- | 
technic Institute at Terre Haute, in 
1886, joining the P. H. & F. M. Roots 
Company in the same year. 


R. E. Batthelmy, formerly U. S. Bu- 
reau of Mines fellow, and_ recently 
superintendent of concentration with the 
Penarroya company, in Spain, has been 
appointed a member of the research staff 
of Union Miniére du Haut-Katanga. He 
will go to South Africa in January, to 
take his new post. 


Lord Melchett, British industrial 
leader, and organizer of the Mond Nickel 
Company, which was merged in 1929 
with International Nickel Company of 
Canada, died recently at his London 
home. His father, Dr. Ludwig Mond, 
founded the family fortune, which is 
confined largely to chemical and metal- 
lurgical enterprises. At the time of his 
death he was chairman of Imoerial 
Chemical Industries, Ltd. Lord Melchett 
was widely known for his philanthropic 
and political activities. 
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Curing Machine Vibration Troubles 
in the Field 





Fig. 1—Balancing a motor-generator 
set with Davey equipment 


HE general tendency in the last 

few years to increase the speed of 
machinery has led to the development 
of balancing methods that have raised 
the standard of machine performance by 
making it possible to eliminate vibration. 
Today, all high-grade machinery is ex- 
pected to run smoothly at all speeds. 

Vibration of machinery caused by 
electrical unbalance, faulty bearings, 
shifting weights, loose couplings, or 
foundation troubles, is very misleading 
in the absence of an instrument to 
identify it, and cases where fruitless at- 
tempts have been made to correct such 
conditions by means of balance weights 
are common, often leading to weeks of 
useless work. 

Many field-balancing jobs are, of 
course, simple, calling for but a few 
hours’ work. The few which have been 
selected for description in the following 
have had one or more features which 
made them especially difficult. 

All the balancing and diagnostic work 
was carried out with the Davey portable 
balancing equipment, made by the Elec- 
trocon Corporation, 6 Varick St., New 
York. The advantage of using this 
equipment was in saving time. This 
was sometimes due to the fact that so 
much information could be obtained per 
run of the machine to be balanced, that 
the number of runs could be reduced, 
thus speeding up the operation. In other 
instances, the equipment made it pos- 


Peter Davey 


Electrocon Corporation, 6 Varick St. 
New York. 


sible to identify instantly the vibrations 
caused by some factors other than 
mechanical unbalance, thus saving effort 
otherwise spent in trying to correct 
the condition with balancing weights, 
when the remedies lay elsewhere. 

The equipment utilizes the strobo- 
scopic principle. Briefly, this consists 
of illuminating rapidly moving objects 
by a series of instantaneous flashes so 
timed that they are in perfect synchro- 
nism with the motion of the moving ob- 
jects. Thus the latter are made to 
appear stationary under the rays of the 
flashing light. The principle can also 
be applied to oscillating motions. 

When a rapidly rotating shaft is 
illuminated by a series of instantaneous 
light flashes occurring once per revolu- 
tion, the shaft will appear stationary 
irrespective of its speed. If the in- 
stant at which the flash occurs in each 
revolution is changed, the shaft will 
appear to be stationary in a different 
position. That is, if the light flashes are 
advanced with respect to each revolu- 
tion, the shaft will appear at rest fur- 
ther on in the course of its revolution. 
Conversely, if the light flashes are re- 
tarded, the shaft will appear to shift 
backward. 

Fig. 1 shows the equipment in use 
in balancing a motor-generator set. 


Red beam, 








Fig. 2—Appearance of light beams on 
Vibrometer scale in a case of straight 
unbalance. White band uninterrupted 
and red beam standing perfectly still 


The three main parts are shown at 4,. 
B, and C. The head B has a spindle,. 
driven by the shaft of the machine to be- 
balanced, either through special coup- 
ling or by means of a center like that 
used on a tachometer. The head regu-- 
lates the light flashes so that they occur 
once per revolution of the shaft. By 
means of a phase adjuster, graduated in: 
degrees and incorporated in the head, 
the flashes can be made to occur at any 
desired position in the revolution. 
Lamp A has a special neon tube, the- 
flashes of which are controlled by the- 
head. This lamp illuminates the revolv- 
ing unit so that it appears stationary. 
Vibrometer C is placed in contact with 
the vibrating machine and indicates not 
only the amount of vibration but also- 
the position of the machine frame in its 
vibratory path with respect to any point 
in the revolution of the rotor. The- 
vibrations of the machine cause a small 
mirror in the Vibrometer to oscillate. 
Light is thrown on the oscillating mir- 





bearings. 
White band broken up at ends and 
inconsistent behavior of red beams. 


Fig. 3—Effect of loose 


ror through a narrow slit and reflected’ 
on a ground-glass scale. 

The reflected light comes from two- 
superimposed sources, there being a 
steady light from an incandescent lamp, 
and a flashing light from a small neon: 
tube mounted in the Vibrometer. This 
tube is controlled by the head in the 
same way as the neon tube in the hand 
lamp. The light from the incandescent 
lamp is white; that from the neon tube 
is red. 

The vibration is magnified about 500" 
times. As the mirror oscillates, the 
strip of white light travels so rapidly 
back and forth that it appears to be a 
continuous band of light, the width of 
the band indicating the amplitude of the 
vibration. The scale is graduated in 
thousandths of an inch. The red light, 
however, appears on the ground glass 
as a narrow strip of the same width 
as the slit through which it shines, since 
it flashes only once during each com- 
plete swing of the white-light beam. 

When the red beam travels toward the 
right, that movement indicates that the 
motion of the vibrating machine is 
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toward the Vibrometer, and if the phase 
adjuster is turned until the red beam 
reaches the extreme right-hand position, 
it indicates that the light is flashing 
each time that the vibrating machine 
reaches the end of its swing toward the 
Vibrometer. Thus, the exact position 
of the machine frame at any point in 





Fig. 
unbalance. 
rhythmically increases and decreases, 


4—Mechanical plus electrical 
Width of light band “B”’ 


while light band “A” oscillates at 
slip frequency, carrying the’red beam 
with it. 


the path of its vibration can be deter- 
mined, and to establish the relation be- 
tween this point and the corresponding 
position of the rotor, it is necessary only 
to illuminate the rotor with the hand 
lamp. 

In Fig. 1, the man in the foreground 
is holding the breaker head into the end 
of the shaft, and the man in the back- 
ground is observing the rotating shaft 
with the neon hand lamp. Chalk num- 
bers, from 1 to 12, have been marked 
around the end of the commutator so 
that any point on its periphery can be 
identified. These numbers can be read 
by the man with the lamp, however fast 
the shaft may be rotating. 

Fig. 2 shows the appearance of the 
light beam on the ground-glass scale, 
when the operator has turned the phase 
adjuster to bring the red- beam to the 
extreme right. With the red beam thus, 
the hand lamp is switched on, and the 
number on the rotating part which ap- 
pears on the side adjacent to the Vibrom- 
eter indicates the true position of the 
“high spot’”—that is, the spot which is 
thrown over toward the Vibrometer with 
each revolution of the unbalanced 
armature. 


I ibe balancing of a motor for a 
ventilating set, developing 175 hp., 
at 5,200 r.p.m., showed strikingly that 
unbalance can be responsible for exces- 
sive heat and high power consumption 
besides annoying vibrations. This mo- 
tor had been through a balancing ma- 
chine, but, after assembly in its bearings, 
it had been found unsafe to run it 
faster than 2,000 r.pm. The Davey 
equipment was called into service and 
the motor was run at 1,800 r.p.m. for 
preliminary balancing. 

The beams on the scale showed in- 
stantly that it was useless to attempt 
balancing operations, on account of a 
chattering and inconsistent high-spvt 
reading as shown in Fig. 3, obviously 
caused by loose bearings. Bearing 
clearances were found to be almost 50 
per cent over normal. The excessive 





clearance had been found necessary be- 
cause the temperature rise at the bear- 
ings was 80 deg. C. on light load’ at 
1,800 r.p.m., when the specification called 
for a maximum of 40 deg. C. at full load. 
This necessitated frequent changing of 
oil, but it was decided to tighten up the 
bearings to normal clearance and risk 
a short run. The Vibrometer reading 
then showed a clearly defined white light 
band, with a steady red beam, as illus- 
trated in Fig. 2, indicating clearly that 
all bearing trouble had disappeared, and 
only a condition of pure unbalance re- 
mained. An application of weight at 
the indicated point, immediately de- 
creased the vibration amplitude on the 
next run, and at the same time it became 
evident that the temperature rise was 
less than before, in spite of tighter bear- 
ings. As the vibration condition was 
improved, the balancing speed was 
raised, until it became safe to run at 
5,200 r.p.m., and with each improvement 
the bearing temperature dropped, until 
the final rise was under the 40 deg. C. 
specified. At the same time, it was 
noted that the light-load driving current 
dropped 25 per cent, clearly indicating 
the amount of energy which was being 
wasted by the unbalanced condition. 

Another case, involving a_ turbo 
blower operating at 8,500 r.p.m., showed 
immediately from the behavior of the 
red light beam why previous efforts at 
balancing had been unsuccessful. After 
overhauling, unbalance had developed in 
the turbine end. 

The vibration amplitude increased all 
the way up to the operating speed, reach- 
ing a maximum of about 0.008 in. After 
the first run, when checking the angle 
of lag, the red beam starting from the 
right was observed to move rapidly 
across the scale toward the center, fin- 
ishing its movement at the center. This 
showed that the angle of lag was 90 
deg. and that the machine was operat- 
ing at its critical speed. Furthermore, 
the very rapid movement of the beam 
pointed to the fact that the foundation 
had considerable resilience. It was 
obvious that the machine would be sensi- 
tive to very small changes of weight, 
and this proved to be the solution of 
the problem, the corrections being made 
by drilling small holes in the wheels, 
and, in the final stages, by countersink- 
ing some of these holes. 

Electrical unbalance is a condition fre- 
quently encountered in units driven by 
induction motors, particularly of the 
two-pole type. It is often inherent in 
the design, so it cannot be cured in the 
field, but when ‘it exists coincidently 
with mechanical unbalance, those re- 
sponsible for operations should know ex- 
actly how much there is of each con- 
dition, so that the mechanical unbalance 
may be corrected down to the required 
limit, after which no time need be wasted 
in trying to effect improvement further. 

Electrical unbalance is mainly due to 
one or more of the following causes: 
(a) Asymmetry of the windings; (b) 
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incorrectly centered rotor; (c) shaft 
flexure, especially when the air gap is 
small. In the latter case, electrical un- 
balance will be automatically corrected 
when correcting mechanical unbalance, 
but in the other cases it will remain. 

Electrical unbalance gives rise to 
vibrations at synchronous speed, and 
when they are superimposed on the 
mechanical vibrations at _ rotational 
speed, beats will be produced at slip 
frequency. Thus when electrical un- 
balance alone is present a continuous 
light band of approximately sine-wave 
characteristic will appear on the ground- 
glass scale, but its electrical origin will 
be instantly recognized by the behavior 
of the red beam, which, instead of stand- 
ing still, will oscillate rhythmically to 
and fro at slip frequency, because the 
vibration frequency and the flashing of 
the neon tube are out of step. 

In a condition of combined electrical 
and mechanical unbalance, the light 
beam will show two sine-wave vibra- 
tions slightly out of step, and the beats 
will show as a rhythmic expansion and 
contraction of the total amplitude. Two 
superimposed white bands, A and B in 
Fig. 4, will appear, with band A swing- 
ing to and fro and carrying the red 
beam with it. The width of band A 
will represent the magnitude of mechani- 
cal unbalance, and the red beam may be 
set to any position within band 4, 
exactly as in a case of pure mechanical 
unbalance. 

If the electrical unbalance is due to 
asymmetry of windings or incorrect 
rotor centering, the band A will get nar- 
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Fig. 5—Characteristic vibration pro- 
duced by distorted -ball or roller 
bearings. The wave form is traced 
by turning the adjuster a few degrees 
at a time and plotting phase angles 
against positions of the red beam. 


rower as balance weights are added, 
until it finally disappears, and the red 
beam will oscillate right across band B. 

On the other hand, if the~electrical 
unbalance is caused by mechanical un- 
balance deflecting the shaft in a close air 
gap, bands A and B will both get nar- 
rower together, until B finally merges 
into A and disappears. 

When signs of the latter case are seen, 
it is worth while continuing balancing, 
knowing that all vibrations can even- 
tually be eliminated. 

Other Causes of Vibration—Distorted 
ball-and-roller bearings will occasionally 
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produce vibrations which cannot be cor- 
rected by balancing. The characteristic 
vibration often seen in these cases is of 
the form shown in Fig. 5. Experience 
to date has shown no remedy but to 
change the bearing. 

Any shifting weight in a rotating 
member can be recognized instantly by 
studying the behavior of the red light 
beam, because the latter will not stand 
within the white band. 

The equipment is of great value when 
studying the deformations of shafts due 
to heat in large turbine units. When 
one of these units is stopped, the bottom 
of the spindle will cool off before the 
top, with a consequent bow in the shaft, 
and after starting up again it will be a 
considerable time before the- temperature 





has become uniform throughout the 
spindle, during which period a number 
of changes of shape will take place, and 
the high spot will not remain in the 
same place. It is therefore useless to 
attempt to balance one of these units 
until a condition of uniform temperature 
is reached, and this will be shown as 
soon as the red beam will stay where 
it is set. 

The wave form of any vibration which 
is not of sine-wave character can be 
easily plotted on cross-section paper. 
This is done by turning the phase ad- 
juster in steps of, say, 10 deg. at a 
time, and plotting displacement of the 
red beam against degrees. This is 
sometimes valuable in determining the 
cause of troublesome vibration. 


The Equipment Review 





A magnetic separator for treating 
highly reluctant magnetic material 


A magnetic separator capable of 
treating highly reluctant magnetic ma- 
terial has been developed by the 
Magnetic Manufacturing Company, Mil- 
waukee, Wis. The material is passed 
through a specially designed hoppe1 
onto a conveyor belt which distributes it 
evenly over the belt. It then passes 
under a highly magnetized revolving 
ring, which removes all magnetic ma- 
terial and discharges it at the sides of 
the separator. The revolving ring be- 
comes neutralized at the points of dis- 
charge. This separator is a complete 
self-contained unit comprising motor 





Note the casting used to reinforce 
the dipper door 





and speed-reduction unit. Its capacity 
varies according to the materials to be 
processed. 

One of the accompanying cuts shows 
a new type of dipper door reinforce- 
ment casting. It is made of manganese 
steel and is known as the Meyer turtle- 
back reinforcement unit. It is con- 
vex to the work and is large and 
strong enough to protect the door and 
mechanism from severe shock and dis- 
tortion. The device is made to suit all 
dipper sizes. It is a product of the 
American Manganese Steel Companv. 
Easton, Pa. 

A Prospecting Drill 

A new portable core drill (Type 50) 
has been developed by the Sullivan 
Machinery Company, Chicago, especially 
for deep structure testing. It is de- 
signed to use rotary fittings and bits, as 





A new lathe for the shop 


well as a core bit using either black 
diamonds or diamond substitutes when 
it is necessary to take a core. It will 
handle 34-in. flush-joint drill pipe to 
1,500 ft., PK rods to 2,200 ft., and size 
N rods with 2-in. core fittings to 
3,000 ft. The drill is driven by a 54-hp. 
Buda gasoline engine. 

A new line of standard bronze valves, 
in globe, angle, cross, and check types, 
has been introduced by Jenkins Bros., 
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New York. These valves have a one: 
piece screw-over bonnet in combination 
with a slip-on disk holder, which, the 
manufacturer claims, is an entirely new 
departure in bronze valve construction. 

One of the cuts shows a 16 in. x 6 ft. 
high-speed lathe (Model AA). It is 
developed by the Monarch Machine Tool 
Company, Sidney, Ohio. It has Timken 
bearings throughout, automatic length 





For testing deep structures 


feed stops, and can use any type of tool 
equipment desired. It can be driven by 
either a d.c. variable-speed motor or 
an a.c. multi-speed motor. 


A Small Turbine 


A new small mechanical-drive non- 
condensing steam turbine for driving 
centrifugal pumps, fans, and similar in- 
dustrial equipment operating in general 
at speeds between 1,750 and 3,600 r.p.m. 
has been announced by General Electric. 
It is built only as a single-stage machine 
and has two rows of revolving buckets. 
It follows the design of the standard line 
of G. E. mechanical-drive turbines. 
The wheel casing is split horizontally 
for easy access to the internal parts, and 
the steam and exhaust pipes are con- 
nected to the lower half of the ma- 


chine. The turbine is designated as 
Type D-57. 
* 
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88. Valve fittings, tools. 

General Catalog, 1931-32—Westing- 
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NEWS OF THE INDUSTRY 


United Verde Output Down to 2,400 Tons 
Monthly—Development Pushed 


Production of copper at the United Verde 
properties, in the Jerome district of Ari- 
zona, is being maintained at about 40 per 
cent of the 1929 average of 6,000 tons 
monthly, according to R. E. Tally, presi- 
dent of the company. Mine development 
and metallurgical research programs are 
being continued so as to provide the maxi- 
mum amount of employment possible for 
the company’s employees under prevailing 
conditions. Production throughout 1930 
= about 50 per cent of the record for 

Work on the new No. 7 shaft is pro- 
ceeding on schedule, although it is not ex- 
pected to come into operation until the 
middle of 1932. This new five-compart- 
ment unit will hoist the entire ore produc- 
tion from the underground mine. Pilot 
raises, put up from the different levels, 
are being enlarged to full-shaft width and 
then concreted.. About 90 per cent of the 
work of drifting and crosscutting to the 
shaft locations on the levels has been com- 
pleted, and about 80 per cent of the actual 
raising. The shaft will extend from the 
300 to the 3,500 level, with its collar in 
the vicinity of the Verde Tunnel & Smelter 
depot. A 600,000-ton waste dump had to 
be removed to make room for the collar 
and surface plant. 

Metallurgical research is centering about 
the problem of a more complete recovery 
of the mineral contents of United Verde 
ore, notably zinc. The tonnage of zinc 
ore available in the mine is known to be 
large, but prevailing market conditions and 
the necessity for a plentiful supply of cheap 
power are factors that tend to delay its 
treatment at present. C. R. Kuzell, metal- 
lurgist and smelter superintendent at 
Clarkdale, was recently in New York con- 
ferring with company officials on the direc- 
tion that future research work to to take. 
United Verde employs one of the largest, 
if not the largest, research staff of all 
American copper mining companies. 

_ Construction of a third concentrator sec- 
tion, which brought capacity up to about 
1,800 tons of ore daily, was completed 
some time ago. The additional section, de- 
signed to permit of treating either copper 
or zinc ore, was never put into operation, 
however, and, in fact, the entire concen- 
trator is now shut down. Mine production, 
part of which is coming from the open pit, 
is all going directly to the two reverbera- 
tory furnaces that still are in operation. 
Ore from underground is being mined 
chiefly from pillars. The concentrator will 
be operated intermittently whenever this 
work involves the extraction of a consider- 
able tonnage of milling ore. 

In Chihuahua, Mexico, the company is 
continuing development of its San Carlos 
properties. The work done to date has 
disclosed about 750,000 tons of silver-lead 
ore, but production will not be undertaken 
at present because of the depressed metal 
market. 

Diamond drilling of the large acreage 





the company has under development be- 
tween Superior and Miami, Ariz., is being 
continued, on the chance of discovering 
a large low-grade porphyry copper deposit, 
for which the geological formation is favor- 
able. Results obtained to date have not 
been particularly favorable, but sufficient 
work has not yet been done to test the pos- 
sibilities thoroughly. The claims, of which 
the largest group is known as the Sixty- 
Four, are held under option. 


a 
Waste Rock Slide at 
Utah Copper Pit 


On Nov. 22, waste rock, loosened by 
snow water and weakened by fissures in 
the west quartzite of the Utah Copper 
open pit, at Bingham, Utah, formed an 
earth slide of considerable magnitude, 
which covered a portion of the benches. 
Fortunately, no accidents resulted and the 
damage was nominal. A power shovel was 
wrecked, as was also a drilling rig. The 
slump extended into ground owned by 
U. S. Smelting, Refining & Mining on the 
west. 

The slide material amounts to several 
million tons, but no ore benches were af- 
fected, as the material originated from the 
waste rock and spilled over the benches. 
Mining is precluded from only a section 
of the ore benches and production is 
being maintained at the present rate of 
about 25,000 tons daily, and can be doubled 
if necessary. As all of the slide material 
would have been removed at some future 
time, little real damage resulted. It is 
pointed out that the breaking up of the 
ground will facilitate its handling. 


Kennecott Closes Latouche 


Operations have been permanently 
suspended at the Beatson mine of Ken- 
necott Copper, on Latouche Island, 
Alaska. The surface plant is now being 
dismantled. Latouche has been furnish- 
ing about two-fifths of the company’s 
Alaskan production from a low-grade 
ore averaging 1.3 per cent copper. A 
700-ton concentrator was built at the 
property in 1915 and was later enlarged 
to 1,500 tons daily. In 1929, production 
was 33,091 tons of concentrate averaging 
14.47 per cent copper from 452,962 tons 
of ore. 

Production is being continued at the 
Kennecott group, which is worked in 
conjunction with the adjoining Mother 
Lode Coalition property. The total 
copper output of Alaska in 1930, ob- 
tained largely from these three mines, 
was about 20 per cent lower than in 
1929, when 20,250 tons was produced. 
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Syndicate Vein at Butte 
Developing Well 


Development work by Anaconda Copper 
on the Syndicate vein, north of its Steward 
and Original shafts, at Butte, Mont., has 
yielded gratifying results during the last 
year. The continuity of the vein has been 
proved over a length of about 2,000 ft., 
stretching from the vicinity of the An- 
selmo shaft, in the western section of the 
camp, past the Steward and Original, to 
the Mountain Con. unit. Nearly all of 
this length carries ore. The maximum 
depth attained on the vein is 3,200 ft. 
Production and development are now being 
carried on through the Original and 
Mountain Con. shafts, as the Steward 
shaft has been closed down. 

Another important development project 
in the western section of the camp has 
been the work of connecting the Orphan 
Girl and Anselmo shafts. At present the 
Orphan Girl, which is the most westerly 
of all the Anaconda shafts at Butte, is 
completely isolated. A drift is being 
driven east on its 1,500 level to connect 
with the Anselmo workings. Its com- 
pletion is expected in January. Zinc is 
the chief metal constituent of Orphan Girl 
ore, although there are some indications 
that copper may be found at depth. A 
program of shaft deepening at this prop- 
erty, started in 1928, was temporarily sus- 
pended at about 1,700 ft. because of the 
low zinc price. 

In general, development work at the 
Anaconda properties in Butte has been 
maintained at a rate about proportional to 
production. Several shafts have been shut 
down completely, in keeping with the com- 
pany’s curtailment program. This enables 
the operation of the remaining units at 
or near capacity, thus reducing overhead 
charges and other expenses incurred in 
maintaining a large number of shafts in 
operation. None of the Butte shafts is 
yet below 4,000 ft., although the program 
of sinking has been continued and three 
of the shafts—the Mountain Con., Badger 
State, and Belmont—are equipped to go 
to 5,000 ft. Development work is being 
done on the 3,800 level, but production be- 
low the 3,200 level is small. 

Operations have been completely shut 
down at the Flathead mine, near Kila, 
Flathead County, Mont. Anaconda has 
been shipping a high-grade silver ore, con- 
taining some lead and zinc, from this 
property. The severe winter season and 
current low metal prices, however, com- 
bined to make continued operation at this 
time inadvisable. Several holes were dia- 
mond drilled after production ceased, and 
reopening may be expected when market 
conditions improve sufficiently. 


a 
Bradley Acquires Old Boss Mine 


Control of the Old Boss mine, near 
Sweetland, Calif., has been acquired by 
F. W. Bradley, of San Francisco. The 
property is an old one upon which a 
300-ft. shaft was sunk. Preparations are 
being made to explore and develop the 
property. 
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Report Increase in Reserves 
at Chuquicamata, Chile 


Wall Street reports place the present 
developed reserves of Chile Copper, sub- 
sidiary of Anaconda Copper, operating 
at Chuquicamata, Chile, at more than 
1,000,000,000 tons of ore. The most recent 
official estimate made was 684,250,000 tons 
averaging 2.12 per cent copper on Dec. 31, 
1922. Since then, officers of the company 
have stated on several occasions that de- 
velopment work has more than compen- 
sated for the ore extracted for production, 
but no estimate has been made. 

If the Wall Street reports are correct, 
Chile Copper evidently has reserves in ex- 
cess of all the new Rhodesian companies 
combined. At Chile, drill holes have been 
put down to 1,685 ft., with ore found nearly 
all the way down. The grade improves 
with depth, and assays of 3.5 to 4.5 per 
cent copper have been obtained at the 
bottom. Recent developments indicate that 
the ore extends laterally much farther than 
was formerly thought. 


gz 
A. S. & R. Closes Dolores 


Operation of the Dolores mine, at 
Matehuala, San Luis Potosi, has been 
temporarily suspended by American Smelt- 
ing & Refining. The present depres- 
sion in the copper market, resulting 
from the accumulation of large stocks 
of metal, was responsible for the closing 
of this property. All of the workmen 
are being retained and distributed among 
the company’s other units, principally the 
Charcas mine, in the same state. 

The Dolores mine produces about 400 to 
500 metric tons of ore daily for the com- 
pany’s Matehuala smelter, which has a 
capacity of 1,000 tons of charge daily 
and also handles the production of Santa 
Maria de la Paz. Production of copper 
from Dolores ore averages about 2,500 
metric tons annually, in addition to 500 
metric tons of lead, about 450,000 oz. of 
silver, and 7,500 oz. of gold. In 1928, 
it was the largest copper producer of all 


of the Mexican mines of A. S. & R. 
More recent figures have not been 
published. 

Es 


Build Swedish Copper Refinery 


Construction of an electrolytic copper 
refinery and expansion of smelter capacity 
is under way at Ronnskar, in northern 
Sweden, where Skelleftea Gruv Aktiebolag 
treats ore from its Boliden gold-copper 
mines. The smelter, which now has a 
daily capacity of 200 metric tons of ore, 
is being enlarged to a capacity of 800 
metric tons daily. Refinery capacity will 
be about 7,000 metric tons of copper, 
200,000 oz. of gold, and 800,000 oz. of 


silver annually. 


Kidnapped Engineer Returns 


After being kidnapped by outlaws on 
Dec. 16, H. M. Craigie, mine foreman .at 
the Santa Barbara properties of American 
Smelting & Refining, in Chihuahua, Mexico, 
successfully escaped and is now again at 
Santa Barbara. A ransom was demanded 
for Mr. Craigie’s release, but he escaped 
before its payment. According to Asso- 


ciated Press reports, this was the first 
kidnapping in Chihuahva since 1916. 
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The 200-ton pilot mill which tests the sulphide ores of the N’Kana mine, in Northern 


Rhodesia. 


Russian Copper Unit Plans 
to Start in May 


Construction of the Bogomol copper 
plant, 150 miles northeast of Sverdlovsk 
(formerly Ekaterinburg), in the Ural 
Mountains, Russia, is now about 80 per 
cent complete, and operation is expected 
to’ start at capacity in May. Annual 
production is expected to be 25,000 tons 
of copper, to be increased later to 35,000 
tons, with ore coming from two mines— 
the. Kompaneysky and Komintern. About 
$38,500,000 is being spent in equipping the 
plant. Concentrator capacity will be 5, 
tons of ore daily. Average grade of the 
ore is 2 per cent copper, 16 per cent sili- 
con, 35 per cent iron, and 39 per cent sul- 
phur. Experimental work indicates an 86 
per cent copper recovery in a concentrate 
averaging 12 to 15 per cent copper. At 
present, one of the seven concentrator 
sections is in operation. 


Expect German Plant to Start 


The new electrolytic copper refinery of 
the Wilhelmsburg Tin Works, Germany, 
constructed by Siemens & Halske, will 
start operating in January, 1931, ac- 
cording to advices from Germany. The 
initial capacity of the plant is 20,000 tons 
annually. Blister copper obtained from 
the treatment of scrap will constitute the 
largest part of the material to be treated 
by the refinery. The output of the plant 
will not be sold in such a way as to offer 
any direct competition with Copper Ex- 
porters, Inc. The Wilhelmsburg Tin 
Works is controlled by. National Lead 
interests, the banking house of M. M. 
Warburg & Company, Hamburg, and 
Brandeis-Goldschmidt & Company, London. 


Inco Program Near End 


Completion of the expansion program of 
International Nickel at its properties in the 
Sudbury district of Ontario is in sight. 
By the expenditure of about $40,000,000, 
the company has vastly increased its 
nickel- and copper-production facilities. 
The selective flotation plant is now 
equipped to handle 8,000 tons daily, should 
metal consumption revive sufficiently this 
year to demand so large a tonnage. Con- 
struction work has also been completed at 
the Ontario Refining plant for the produc- 
tion of copper, silver, and gold in refined 
form. At present, only the construction 






This is one of the properties absorbed by Rhodesian Congo Border. 


crew engaged in preparing for hoist in- 
stallation at the Frood No. 4 shaft, and 
that working on the revamping of the old 
smelter buildings, which will now house 
the No. 1 separation unit, to be trans- 
ferred from Port Colborne to Copper 
Cliff, are employed. About 200 men are 
working at these two jobs. The Inter- 
national Nickel payroll at the beginning of 
1931 was 4,500 men, with about 350 at 
the Ontario refinery. 


Texas Antimony Smelter 
Testing Equipment 


Construction of the antimony smelter of 
Texas Mining & Smelting, at Laredo, Tex., 
is virtually completed, according to H. P. 
Henderson, president of the company. 
Considerable delay experienced in receiv- 
ing some of the equipment has delayed the 
starting of operations somewhat, but sev- 
eral parts of the plant have been in opera- 
tion for three or four weeks. As erected, 
the plant will have an annual productive 
capacity of 2,500 to 3,000 tons of antimony. 

No United States mines are supplying 
the smelter with ore at present, because of 
the depressed metal market. Ore is being 
received from the mines of Republican 
Mining & Metal at Wadley, San Luis 
Potosi, Mexico. Production will prob- 
ably be regulated to demand. Coke and 
natural gas will be the main fuels. 


Independent Firms Continue 
Work on Sudbury Nickel 


Sudbury Offsets has announced that a 
small steam mining plant will be moved to 
its property in Foy Township, near Sud- 
bury, Ont., for sinking a two-compartment 
shaft on the nickel showing, drilled last 
year. Finances will be provided by 
Buffalo interests, chiefly Albert Wende 
and associates, who purchased control from 
Cyril T. Young, of Toronto. Sudbury 
Ores, Ltd., with which Mr. Young is also 
associdted, has started an electrical sur- 
vey of a part of its holdings on the north 
nickel range, adjoining the Levack mine 
of International Nickel. Another ex- 
ploratory effort in progress in the Sudbury 
district is a diamond-drilling program on 
the claims of Delta Mines Syndicate, ad- 
joining the old Sultana mine. Recently, 
the report was received by officials of the 
Syndicate that vanadium had been dis- 
covered in the core. This is now under 
investigation by important financial interests. 
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Development in Pioche Area 
Opening Large Deposits 


Development work at widely separated 
points along the Combined Metals horizon, 
in the Pioche district, Nevada, indicates 
that an area of potential importance for 
zinc-lead production is being opened up. 
The work is being carried out by a group 
headed by W. F. Snyder & Sons and in- 
cluding Combined Metals Reduction, Inter- 
national Smelting, and J. E. Jones, of 
West Virginia. Combined Metais is a 
subsidiary of National Lead and Inter- 
national Smelting is a subsidiary of Ana- 
conda Copper. The Pioche district has 
been shipping lead-zinc ores to Utah 
metallurgical plants for many years, the 
principal operators being Bristol Silver 
and Combined Metals. The present de- 
velopment is being carried on along the 
Combined Metals horizon over a length 
of about 12 miles. 

At the eastern end of this area, the 
work is being conducted through the Com- 
bined Metals No. 1 shaft. Exploration to 
the west of this shaft has blocked out 
1,000,000 tons of ore, averaging 18.5 per 
cent zinc, 8 per cent lead, 7.5 oz. of silver, 
and 70c. a ton in gold, according to E. H. 
Snyder, manager of W. F. Snyder & Sons. 
In places, the orebody is 425 ft. wide. Its 
average thickness is 15 ft., with a maxi- 
mum of 40 ft. The Combined Metals 
horizon is a limestone, averaging about 
70 ft. in thickness. A drift is being ad- 
vanced on the 1,200 level to connect with 
the Caselton shaft workings, 2 miles west 
of the Combined Metals No. 1 shaft. To 
hasten this work, a mechanical shovel is 
being installed. As the Combined Metals 
horizon has been faulted below the level 
of the drift, the company is diamond drill- 
Ing as progress is made. In the next block 
of ground to the west, the horizon is ex- 
pected to be above the level. 

At the Caselton shaft, the Combined 
Metals horizon was cut at a depth of 
840 ft. Drifting on this level has proved 
a mineralized area, 800 ft. long, carrying 
some silver, gold, lead, manganese, and 
iron. A raise above the level cut 3.5 ft. 
of gold-silver-lead ore. On the 840 level, 
drifting is now under way on the Buehler 
fissure, which will be followed for about 
2,200 ft. to the Greenwood fissure, said to 
be the main mineralizing fissure of the 
Combined Metals horizon. Drifting east 
along the Greenwood fissure will then be 
undertaken to provide a connection with 
the drift being advanced from the Com- 
bined Metals No. 1 shaft. 

Depth of the Caselton shaft 
1,000 ft. The company plans sinking to 
1,500 ft. A 76-ft. steel headframe has 
been installed, as well as a 1,000-cu.ft. air 
compressor, a 225-hp. Nordberg electric 
hoist, and two pumps with capacities of 
100 and 500 g.p.m., respectively. 

In the Comet section, 6} miles west of 
the Caselton shaft, another large replace- 
ment area is being developed in the 
same Combined Metals horizon. The Pan 
American shaft is being sunk on a 12-deg. 
incline along the horizon. The last 1,200 
ft. has been in material that might be of 
milling grade with zinc, lead, and silver 
prices at normal levels. Mineralization is 
improving with depth. Crosscuts have 
showed it to be continuous for 500 ft. 
Raising in two places has shown thick- 
nesses of from 55 to 60 ft. Coal-mining 
methods will probably be applied to this 
deposit, when and if exploitation is 
undertaken. 

At the Forlorn Hope shaft, 33 miles 
from the Pan American, a three-compart- 
ment shaft has been sunk to a depth of 


is now 


680 ft. at a point 350 ft. from the portal 
of the Jones tunnel. Drifting is said to 
have developed ore carrying copper as 
well as lead, silver, and gold. Assays show 
as high as 4 per cent copper, 5 per cent 
lead, 6 oz. of silver, and $8 in gold, but 
the average grade is expected to be about 
half, according to Mr. Snyder. 

Power for this development work is 
being obtained from the central power 
plant of Bristol Silver, also controlled by 
W. F. Snyder & Sons, at Jackrabbit. A 
new 450-hp. Diesel engine has been in- 
stalled, bringing total capacity up to 1,200 
hp. During the latter part of 1929 and 
1930, the company installed 28 miles of 
power line. In addition, a 400-hp. steam- 
power plant is being operated at the Com- 
bined Metals No. 1 shaft. 


Tintic and Park City Mines 
Shipped Less in 1930 


Shipments of ore and concentrate from 
mines in the Park City and Tintic dis- 
tricts of Utah were considerably less in 
1930 than in 1929. Both camps produce 
large quantities of silver and lead, and 
Park City also produces considerable zinc. 
Mines in the Tintic area shipped 5,975 
carloads, compared with 7,002 in 1929; and 
mines in the Park City section shipped 
217,329 tons, compared with 338,571 in 
1929. 

In the Tintic district, Tintic Standard, 
largest producer, was able to maintain its 
shipments fairly well, owing to the de- 
velopment of its Eureka Standard prop- 
erty, which produces ore valuable chiefly 
for its gold content and which therefore 
was not affected by industrial depression. 
Eureka Lilly, subsidiary of Chief Con- 
solidated, was the only large shipper in 
the area to increase its output, although 
two new mines—North Standard and 
Lehi Tintic—made small contributions to 
the total. Comparative figures for 1929 
are given in parentheses in the following 
compilation: Tintic Standard, 1,933 car- 
loads (1,979); North Lily, 832 (1,081) ; 
Eureka Lilly, 490 (268); Plutus Mining, 
418 (about 500). 

At Park City, both of the large prop- 
erties curtailed, although Park Utah’s cut 
was much greater than that of Silver 
King. Detailed figures are: Park Utah, 
145,462 tons (229,390); Silver King 
Coalition, 43,816 tons, largely concentrate 
(52,240); Park City Consolidated, 17,155 
(622); Park Galena, 5,621 (2,981); and 
New Quincy, 4,978 (45,672). 


% 
McGraw-Hill Building Started 


Construction of the new  33-story 
McGraw-Hill building, on West 42d St., 
in New York City, is now under way, the 
work of clearing the site, which is between 
Eighth and Ninth Aves., having been com- 
pleted. About $5,000,000 will be spent in 
construction work, and 800 men will be 
employed throughout the winter on the 
new home of Engineering and Mining 
Journal and the other McGraw-Hill publi- 
cations. It is expected to be ready for 
occupancy before the end of 1931. Starrett 
Brothers & Eken are constructing the 
building. On the occasion of the starting 
of steel work, J. H. McGraw, Jr., vice- 
president and treasurer of the company, 
drove a golden rivet into a girder. 
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Miami Copper to Curtail 
Output by One-third 


Production of Miami Copper, last of tne 
large United States copper producers to 
maintain output in the face of the current 
industrial depression, will be cut one-third, 
effective Monday, Jan. 26, according to a 
telegraphed report received from Tucson, 
Ariz. Miami, operating in the Globe- 
Miami district, has been handling between 
17,500 and 18,000 tons of ore averaging 
less than 1 per cent copper since the 
autumn of 1929. Previously, capacity had 
been about 12,000 tons of ore daily. Th® 
curtailment rate announced will mean, 
therefore, that the mine will be put on the 
old basis, with a copper production of 
about 2,000 tons a month, compared with 
the recent average of about 2,750 tons. 

Originally, the company planned to 
make the curtailment effective on Jan. 
16. However, because of necessary 
alterations in the company’s power plant, 
which cannot be made while the plant 
is in operation, the plan had to be 
changed. The entire operation will be 
suspended from Jan. 23 to 25, while the 
power plant remodeling is undertaken. 
Operations will be resumed on the cur- 
tailed basis of 12,000 tons daily on 
Jan. 26. 

Because of the extremely low grade of 
Miami ore, operations have been main- © 
tained at capacity by the management. 
Costs, which had formerly been about 11c. 
per pound of copper produced, are said to 
have been considerably lowered by the in- 
crease in capacity from 12,000 to 18,000 
tons daily. Curtailment will undoubtedly 
affect costs adversely. The mine was one 
of the few that weathered the crisis of 
1921 without a complete shutdown. 

Tennessee Copper, subsidiary of Ten- 
nessee Corporation, which is controlled by 
the Lewisohn interests that control Miami 
Copper, will not curtail production, accord- 
ing to the most recent information avail- 
able. Tennessee’s interests now lie largely 
in the field of sulphuric acid and fertilizer 
production. Output from the mines at 
Copperhill, Tenn., is about 670 tons of 
copper monthly. 


Acquire Greaterville Placers 


A group of Los Angeles business men, 
including J. F. Corbett, B. G. Rogers, 
A. J. Fritz, J. A. Graham, M. D. Barnett, 
E. M. Tulloch, G. S. Tulloch, and E. H. 
Card, have acquired a group of 39 claims, 
with a total area of more than 6,000 
acres, in the Greaterville district of Ari- 
zona. Gold placer deposits on the prop- 
erties will be tested. E. D. Wilson, of 
the Arizona Bureau of Mines, and F. C. 
Schrader, of the U. S. Geological Sur- 
vey, have reported on these deposits. 


Develop Arizona Potash Bed 


William Whelan, of Willcox, Ariz., and 
associates are forming the Arizona Potash 
Company, to develop the Whelan mining 
property, about 30 miles west of Willcox, 
near the San Pedro River. This is sup- 
posed to be the largest potash deposit in 
the state. The U. S. Department of the 
Interior some time ago sent an official to 
inspect and survey the property. Opera- 
tions and installation of the necessary 
machinery will start within 60 days. 
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Start African Vanadium Mill with ore-dressing problems. 


In addition to its large tonnages of zinc 
and lead ore, Broken Hill Development, 
in Northern Rhodesia, Africa, constitutes 
one of the largest potential producers of 
vanadium in the world. There has now 
been completed a plant capable of produc- 
ing about 600 tons of fused vanadic oxide 
per annum. This new installation will 
come into regular outputting commission 
at the beginning of 1931. . It has been 
erected on a site immediately adjacent to 
the zinc plant, of which it will form a part. 

The plant has been designed on lines 
which give an ample provision of spare 
capacity to insure maximum production. 
The company has already negotiated sev- 
eral contracts for the supply of vanadium 
at satisfactory prices in Europe. If future 
market requirements demand, Broker Hill 
could substantially increase production. 
Large stockpiles of high-grade vanadium 
ore have been accumulated at surface, par- 
ticularly in the No. 1 Kopje area, west of 
the main Rhodesia railway line. In addi- 
tion to broken ore, reserve tonnages of 
zinc-lead ores with high vanadium content 
are available underground. 


* 
Activity at Goudreau, Ont. 


_ In the Goudreau gold area, Ontario, 
interest is largely centered on a discov- 
ery of gold on the claims of W. H. Reed, 
at Hawk Junction, on the Aigoma Cen- 
tral Railway. Preliminary investigation 
of the discovery, financed by Detroit 
interests, is reported to have yielded en- 
couraging results, which are to be fol- 
lowed by diamond drilling. Cobalt Con- 
tact Mines, Ltd., backed by new United 
States capital, is reported to have plans 
for an active program of development 
on the Grover Whalen property, adjoin- 
ing the McCarthy-Webb group, in the 
same area. 


Sulphide Corporation Cuts Ore 


Sulphide Corporation, operating the Cen- 
tral mine and mill in the Broken Hill 
district, New South Wales, Australia, 
has cut the silver-lead-zinc orebody in 
two crosscuts on the 1,520 level. It is 
of average grade and shows widths of 
40 and 15 ft. respectively. The cross- 
cuts were driven from winzes put down 
from the 1,400 level, and one of these 
winzes is now being equipped as an in- 
ternal haulage shaft. Ore reserves at 
the end of the year were estimated at 
779,184 long tons, compared with 886,822 
tons on June 30, 1929. Mill efficiency 
increased markedly last year. The com- 
bined recoveries in both classes of con- 
centrate were 92 per cent of the silver 
content, 89 per cent of the lead con- 
tent, and 94 per cent of the zinc content, 
which represent increases of 4, 7, and 
3 per cent, respectively. 


s 
Mining Fellowships Offered 


In co-operation with the U. S. Bureau 
of Mines and the Missouri Mining Experi- 
ment . Station, the School of Mines and 
Metallurgy, of the University of Missouri, 
at Rolla, Mo., offers four fellowships, open 
to graduates having the equivalent of a 
Bachelor of Science degree and the proper 
train.ng in mining, metallurgy, or chem- 
istry. Income of each fellowship is $800 
for ten months, beginning Sept. 1, 1931. 
For 1931-32, the four fellowships will deal 
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Applications 
must be made by June 15, 1931. Further 
information can be obtained from the 
Director of the School, at Rolla, Mo. 


Tonopah Extension Closes 


Tonopah Extension Mining, the last of 
the Tonopah mining companies to con- 
tinue production on its own account, has 
suspended work because of the low price 
of silver. About 140 men, employed in 
the mine and mill, have been discharged. 
In 1930, Tonopah Extension was the larg- 
est silver producer in Nevada and was 
responsible for the fact that Tonopah pro- 
duction showed a decrease of only 60,000 
oz., to 1,903,000 oz. Production from the 
Tonopah Extension mill in recent months 
has been averaging about 135,000 oz. of 
silver-gold bullion monthly. High pump- 
ing costs, necessitated by the fact that the 
company has been handling virtually the 
entire water flow of the district, are prob- 
ably at least partly responsible for the 
decision to shut down. 

Leasing operations on the Tonopah Min- 
ing and Tonopah Belmont properties are 
expected to continue, with shipments being 
made to the mill at Millers. 


z 
Radium Drilling in Arizona 


A. A .Wetmore, assistant secretary of 
the Smithsonian Institution, of Washing- 
ton, points out that the organization is not 
undertaking exploration for radium ore. 
A news note in E.c&’M.J. of Dec. 23 car- 
ried the statement that drilling in the 
Upper Verde district of Arizona was being 
done by the Smithsonian with the object 
of finding deposits that might make radium 
available at lower prices than is now pos- 
sible. The error is regretted. Our in- 
formation was derived from a correspond- 
ent in Arizona, and as’ the correction was 
received just at the time of going to 
press, we have not yet been able to ascer- 
tain by whom and if the drilling is being 
done. 

= 


Old Dominion Headframe Completed 


Construction of a new 120-ft. steel head- 
frame on the main shaft of Old Dominion, 
at Globe, Ariz., has been completed, as 
well as the new steel ore bin. Copper 
production is below the rate established in 
1929 and early in 1930, the November out- 
put having been 824 tons, compared with 
the previous average of about 925 tons 
monthly. The working force has been 
slightly reduced. 



















Syders Sells Share in Lease 


Tom Syders has sold his interest in what 
is known locally as the Sap lease, on the 
Tom Reed property, at Oatman, Ariz. 
This lease had been producing about 25 
tons of gold ore daily, said to average 
better than 1 oz. of gold to the ton, for 
treatment in the Tom Reed cyanide plant. 
Recently shipments had to be suspended, 
because ore blocked out had been ex- 
hausted. Early in January, however, a 
raise being put up to the surface is said 
to have struck a new high-grade oreshoot 
above the old stope. A new ore bin has 
been installed to facilitate shipments. 


w 
Ore at Depth in Kirkland Lake 


Crosscutting on the No. 30 level at the 
Teck-Hughes property, at Kirkland Lake, 
Ont., has cut ore, but width and grade 
are somewhat lower than on the developed 
levels above. The No. 30, or bottom, level 
is at a depth of 3,600 ft. Crosscutting is 
under way on the Nos. 27, 28, and 29 
levels. Drifting along the orebody has 
started on No. 26. At the adjoining Kirk- 
land Lake Gold property, which is the 
deepest mine at Kirkland Lake, 35 ft. of 
ore has been developed on the 4,150 level. 
The average grade, according to J. B. 
Tyrrell, vice-president of the company, is 
about $25 per ton. This ore is west of 
the dike and directly below the high-grade 
ore opened on the 3,875 level. Explora- 
tion on the 4,275 level is just starting. 


C. M. & S. Examines Allenby 


A party of five engineers in the employ 
of Consolidated Mining & Smelting has 
made a thorough examination and sampling 
of Granby Consolidated’s Copper Mountain 
mine, near Allenby, B. C., and has sent 
several hundreds of pounds of samples to 
Tadanac. Neither Granby nor Consoli- 
dated has yet made public information as 
to the results. 

Engineers who know the situation, how- 
ever, point out that Consolidated could 
operate the property more cheaply than 
Granby can. The Canadian Pacific rail- 
road, through the Kettle Valley liney owns 
and operates the railway serving Copper 
Mountain mine and Allenby mill, and 
Canadian Pacific holds a controlling in- 
terest in Consolidated. Consolidated, 


through West Kootenay Power & Light, 
supplies the Copper Mountain mine and 
Allenby mill with power. 






New 1,500-ton mill of Dome Mines, built to replace plant 
destroyed by fire in October, 1929 
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Bullion Chief Developing 
Property Systematically 


Development of its Maxfield silver-lead 
property, in the Big Cottonwood district, 
Utah, is being undertaken on a systematic 
basis by Bullion Chief Mining. The com- 
pany has laid out a plan for a series of 
five vertical raises, including dump chutes, 
manways, and timber slides, which will 
develop ore above the main tunnel level. 
The first of these raises has already been 
completed to the No. 1 level, 112 ft. above 
the tunnel, and work has started on the 
second. In drifting from the top of No. 1 
raise to the old stope, a 4-ft. oreshoot was 
exposed. When sufficient ore has been 
made available, the underground mill will 
be operated on a two-shift basis. 

Construction of the underground mill 
was planned to save the expense of provid- 
ing an expensive heating plant, which 


would be necessary if it were built at the 
surface, and at the same time to provide 
some operating revenue while development 
is under way. The plant is 1,000 ft. from 
the tunnel portal and handles ore entirely 
by gravity concentration. Equipment in- 
cludes a small Blake crusher, Hartz jigs, 
and a Wilfley table. Concentrate pro- 
duced averages about 55 per cent lead, $8 
in gold, and 100 oz. of silver per ton. The 
grade of ore treated varies with the sec- 
tion of the mine from which it is derived. 

A new surface plant, consisting of black- 
smith shop, trestle over the main road, 
office, and ore bins, has been built. Power 
is obtained from the company’s own small 
hydro-electric plant and from Utah Power 
& Light. No plans have been made for 
development of ground below the tunnel. 
Lloyd Hoskins, the manager, plans to de- 
velop sufficient ore in the upper workings 
to permit steady mill operation before at- 
tempting exploration in the wetter areas. 








New surface plant at Bullion Chief 


Ore Struck in Reopened 
Ophir Hill Property 


Development work done by Western 
Exploration in the old Ophir Hill Consoli- 
dated property, near Ophir, Utah, has re- 
sulted in development of four separate 
oreshoots, carrying silver, lead, zinc, and 
a little copper. The property, which pro- 
duced about $25,000,000 from an area 25 
acres in extent, was taken over by Western 
Exploration on a long-term lease from 
International Smelting, subsidiary of Ana- 
conda Copper, which owns the property. 
A_15-mile railroad is available for ore 
shipments whenever a sufficient tonnage is 
developed to warrant resumption. George 
W. Snyder, J. C. Jenson, and C. M. 
Sonoda are directing the affairs of 
Western Exploration. E. S. Bowman is 
superintendent of operations and D. E. 
Loughran is consulting geologist. In, ad- 
dition to the Ophir Hill property, the 
company is operating the Montana, Ophir 
Mono, Kearsarge Standard claims in the 
Ophir district, the Japan group in Bing- 
ham, and various tracts in other districts 
of the region. 

Operations at Ophir Hill were started 
50 years ago in the Wild Delirium and 
Miner’s Delight claims, which were sub- 
sequently acquired by Col. E. A. Wall. 
After building the first concentrator in the 
district and operating for ten years on sul- 
phide ore from the “Big” stope, Colonel 


Wall and his associates sold the property 
in 1900 to Senator W. A. Clark, of Mon- 
tana, for $100,000. In all, five ore hori- 
zons were found in the Ophir limestone, 
which is 200 ft. thick. Between 1912 and 
1925, about 600,000 tons of ore, averaging 
$17 to $22 a ton, was shipped. The mine 
was then shut down, and, together with 
the new mine on the Lion Hill side of the 
— was transferred to Anaconda in 

In reopening the property, Western 
Exploration has no intention of shipping 
ore with present low metal prices. It is 
merely trying, by systematic development, 
to make available a large tonnage in areas 
which geological deductions indicate are 
favorable. Above the “Big” stope, which 
was followed continuously for 1,500 ft. on 
the dip of the bed, a raise has cut 14 ft. 
of ore in the “Top” bed. The raise is 
being continued to cut the “Topmost” bed, 
before drifting on the ore is undertaken. 
A raise on a fissure near the Miner’s De- 
light vein has also opened good grade ore. 
Lead, in both cases, is the most valuable 
constituent. 

The Snyder tunnel, which is_ being 
driven to cut the No. 74 fissure, struck 
ore 300 ft. from the portal, east of the 
old Wild Delirium §stopes. 
of the Ophir Canyon fault fissure, the 
main fault of the formation, with a ver- 
tical displacement of 1,400 ft. is under 
way. Numerous strong leads will be fol- 
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Prospecting . 





lowed into the several ore horizons in 
the Ophir limestone. 

In the Montana property of the com- 
pany, adjoining the Ophir Hill mine, drift- 
ing has exposed ore for a distance of 50 ft. 
This territory has only been superficially 
prospected, although it is crossed by three 
fissures that have been favorable to ore 
deposition in other sections of the camp. 

A 1,400-cu.ft. Sullivan compressor and 
other mining equipment have been in- 
stalled. Electric haulage will be used in 
the main tunnel. 


Prospector’s Suit for Share 
in Big Missouri Upheld 


The Supreme Court of Canada has just 
awarded William F. Harris, an aged pros- 
pector living at Port Angeles, Wash., 
$50,000 as his share in the sale of the Big 
Missouri mine, near Stewart, B. C. Mr. 
Harris and two partners, James Proud- 
foot and Hiram Stevenson, were the 
original stakers of the Big Jumbo group, 
which now forms part of the Big Missouri 
property. The partners allowed the claims 
to lapse, and then, with Dan and Andy 
Lindeborg, restaked them in an effort, as 
the court viewed it, to freeze Harris out. 
The Supreme Court of British Columbia 
awarded Harris $100,000; the Court of 
Appeals reduced this to $10,000; and the 
Supreme Court of Canada has taken a 
midway course, and awarded him $50,000. 
An interesting feature of the case has been 
that in neither of the partnerships men- 
tioned was there any written agreement. 
The result of the case therefore had to 
be founded on hearsay evidence. 


Exploration of Iron Deposits 
in Ontario Postponed 


The Ontario government is not pro- 
ceeding immediately with its plans, an- 
nounced by the Minister of Mines, for 
an investigation by diamond drilling of 
the exposures of iron ore which out- 
crop at Grand Rapids, on the Mattagami 
River, about 60 miles north of Cochrane. 
No reason has been given for the 
change. Arrangements for taking in 
drills from the Onakawana coal develop- 
ment area, a distance of about 12 miles, 
will probably be continued at a later 
date. Iron-ore occurrences on the Mat- 
tagami River have been known for the 
past 25 years. During the last. season 
Dr. M. E. Hurst, of the provincial gov- 
ernment’s geological staff, reported on 
the surrounding territory and recom- 
mended that the outcrops be more thor- 
oughly examined for commercial de- 
posits. Sampling showed the ore as 
siderite, with some limonite of good 
grade. A shipment of 800 Ib. tested at 
Toronto averaged 48 per cent iron. 


Tri-State Smelters Resume 


Operations have been resumed at the 
Edgar Zinc and Athletic Mining & Smelt- 
ing plants, which serve the Tri-State zinc 
area. The Athletic smelter, at Fort Smith, 
Ark., which was closed as the result of the 
destruction of its stacks in a storm in 
September, has been operating for about 
a month. Resumption at the Edgar Zine 
plant, at Cherryvale, Kan., is attributed 
to a desire to alleviate the unemployment 
situation. Edgar Zinc is a subsidiary of 
U. S. Steel. Combined capacity of the 
two plants is 91,000 tons of charge annu- 
ally, or less than 2,000 tons a week. 
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BRIEF NOTES 


Beryllium Company of Austria. Ac- 
cording to Montanistische Rundschau, Dr. 
Kurt Seidler, technical director and one 
of the organizers of the Beryllium Com- 
pany of Austria, has recently been arrested 
in Paris. This information reached Austria 
from the police department of Ziirich, 
Switzerland, indicating that the Swiss 
police was also interested in Mr. Seidler’s 
whereabouts. After receiving the notice, 
the Austrian police ordered a search of 
his office in Graz and confiscated the 
correspondence dealing with the financ- 
ing of the Beryllium Company. Most of 
the capital interested is foreign, but the 
extent of the enterprise has not yet been 
ascertained, and the investigation is ex- 
pected to require some time. 


Boquillas Mines. Arrangements have 
been made by R. C. Trowbridge, and 
associates, for the early reopening of 
these mines, in Mexico, across the Rio 
Grande from Boquillas, Tex. ‘The mines 
in the past produced ore carrying silver, 
gold, lead, and zinc. The ore was 
trammed across the Rio Grande to the 
Texas side, and thence hauled 100 miles 
by wagon to Marathon, the nearest 
railroad shipping point. The new own- 
ers of the mines have contracted for the 
transportation of the ore from the mines 
by motor truck to Cuatro Cienegas, 207 
miles, and thence by rail to the smelter 
at Monterey. 


Central Patricia. Construction of a 
50-ton mill is recommended for the prop- 
erty, in the Red Lake district of Ontario. 
Exploration of the vein through the new 
500-ft. shaft did not yield results in accord 
with the company expectations. Instead 
of the ore being continuous, it apparently 
occurs in well-defined shoots which lie at 
the junction of two systems of fractures. 
According to an estimate by J. A. Reid, 
consulting engineer, 45,000 tons of ore 
averaging $12 in gold per ton have been 
developed. Construction of a small mill 
to treat this material would yield sufficient 
revenue to finance further exploration. 


Chosen Corporation. Development 
work on the Nos. 13 and 14 levels, east 
of the shaft, has considerably improved 
the outlook for the Great Nurupi mine, 
near Reibi, in Chosen (Korea), Asia. For 
the last year or so, a fault zone has re- 
tarded development. In addition, a lean 
section of the vein was encountered on No. 
12 level, and at June 30 ore reserves 
were only 114,880 tons, averaging 6.62 
dwt. in gold per ton, or only a year’s 
milling supply. Arrangements have re- 
cently been made with Korean miners 
for leasing some of the company’s pros- 
pect properties on terms that have p-oved 
mutually satisfactory. 


Consolidated Mining & Smelting. 
Operation of the 100-ton pilot mill at 
the Big Missouri mine, in the Portland 
Canal district of British Columbia, has 


been .started. Stanley Grey, formerly 
assistant at the Sullivan mill, is in 
charge. The mill will permit large- 
scale sampling of the wide silicified zone 
delineated by diamond drilling, in which 
gold-silver deposits have been found. 
Assays of drill cores have varied widely, 
so that determination of the portion of 
the zone that would constitute ore has 
been impossible. 


Copper Range. Although the com- 
pany had intended to close its Baltic 
mine, near Houghton, Mich., because of 


low copper prices, it will continue to 
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operate to help relieve unemployment. 
Shaft pillars are being mined above the 
No. 16 level at a profit. Drilling below 
the No. 47 level indicated copper de- 
posits at that depth, but the cost of 
development was too great. Pumping 
has been stopped and the deepest levels 
will be permitted to fill. The water is 
still below the No. 40 level. At the 
Champion mine, ore reserves are being 
maintained and production can be in- 
creased whenever desired. 


Cresson Consolidated. Although no 
large reserves of ore have been de- 
veloped at the property at Cripple 
Creek, Colo., the present production of 
about 200 tons of gold ore daily can be 
maintained for several months. Devel- 
opment, which had first indicated that 
the new orebody found on the No. 14 
level was cut off about 40 ft. below the 
level, now gives promise of extending 
this downward. The ten upper levels of 
the mine are being operated by leasers. 


Empire-Star Mines. A new lease has 
been made with F. M. Miller, who is 
planning to explore a tract of mining 
claims of about 200 acres, adjoining the 
North Star mine, at Grass Valley, Calif. 
At the North Star mill, the company is 
experimenting with the treatment of 
tailing by flotation. A Kraut cell is 
being used and the tailing is being re- 
ground. Production from the property 
in 1930 is reported to have been greater 
than in 1929. 


Falconbridge Nickel. Smelter opera- 
tions at the property, near Sudbury, 
Ont., were resumed on Jan. 1. During 
the two-month shutdown, a 5-ft. addi- 
tion was built to the blast furnace, 
bringing capacity up to 450 tons of 
nickel-copper ore daily. For the pres- 
ent, the daily tonnage will remain at 
300. A winze has been completed be- 
tween the 225 and 350 levels, providing 
a second shaft for ventilation and safety 
purposes from 350 ft. to the surface. At 
the company’s refinery, in Norway, pro- 
duction is now running at the rate of 
2,500 metric tons of nickel annually. 
This is sufficient to take care of the 
present production of matte from Sud- 
bury and to handle some custom ore in 
addition. 


Frontino & Bolivia Gold. Sinking of 
a new shaft will be undertaken at the 
Silencio mine, in Colombia. It will be 
1,050 ft. north of the present shaft and 
will be equipped to handle 6,000 metric 
tons of ore per month from a depth 
of 3,000 ft. The present shaft is not 
large enough to maintain a steady ore 
supply for the mill, which has _ been 
enlarged from 2,000 to 2,500 tons of ore 
monthly. Development work has im- 
proved the situation underground, the 
total footage driven in ore in the last 
fiscal year being about 30 per cent more 
than in the previous year. Good ground 
has been opened at depth in the south- 
ern section of the mine. Ore reserves 
on June 30 were 60,200 metric tons, 
averaging 16.2 dwt. per ton, an increase 
both in tonnage and grade over the 
previous year, despite extraction of 
24,380 tons of ore. . 


Huntington Mill. This plant, in the 
McCoy district, near Beattv, Nev., has 
been acquired by Bart and Melvin McCoy 
from Buckmaster, Quick & Maloney, the 
original owners. Gold ore from the 
McCoy property will be milled, as well 
as such custom ore as may be offered.’ An 
additional unit will probably be installed. 


I. B. Mining. An 18-mile power line 
has been completed to the company’s 
property, near Bannack, Mont., by the 
Montana Power Company. I. B. Min- 
ing is controlled by I. B. Haviland, and 
associates, of Chicago. A cyanide plant 
has been constructed for treatment of 
gold ore. 


Lucky Tiger-Combination Gold. Oper- 
ation of the company’s El Tigre mine, 
near Nacozari, northern Sonora, Mexico, 
is being continued at about 60 per cent 
of normal, according to R. T. Mishler, 
general manager of the company. Re- 
ports had been circulated that the com- 
pany had closed down because of ex- 
haustion of ore reserves. Normal] ton- 
nage at the property is about 225 tons 
of silver-gold ore daily. 


Mercury Mines of America. The com- 
pany’s properties, consisting of 150 
claims in northern Gila County, Ariz., 
have been sold to A. E. Richardson at a 
federal marshal’s sale for $6,100. The 
sale was held to satisfy a judgment 
against the company of $3,040. 


Messina (Transvaal) Development. 
Development continues to increase ore 
reserves at the property, in the Zout- 
pansberg district, Transvaal, Union of 
South Africa. On June 30, 1930, they 
were estimated at 1,155,000 tons, com- 
pared with 910,400 tons on June 30, 
1929. Average grade is about 3 per cent. 
Production is continuing at the rate of 
about 600 short tons of copper a month, 
and costs have been reduced. In Novem- 
ber they were £37 per ton of electrolytic 
copper. 


Mineral Hill Gold Mines. The com- 
pany has taken over the Boss Tweed 
and Clipper group of gold properties, 
in the Pony district of Montana, from 
J. L. Templeman, of Butte. The mill is 
being operated and a new power line is 
being installed to connect with the 
Montana Power Company. The proper- 
ties were formerly owned by A. C. 
Burrage, of Boston. In the same dis- 
trict, Iron Mountain Mining has ac- 
quired the Atlantic and Pacific group 
from the Elling estate. This operation 
is being sponsored by Henry Burnstine, 
of New York, and is being managed by 
Milton- Leidig. 


Mining Corporation of Canada. Two 
diamond drills have started work on 
the Ashley-Garvey claims, in Bannock- 
burn Township, Matachewan area, On- 
tario. Results of this campaign are 
expected to have an important influ- 
ence on the prospects for a general re- 
vival of activity in the areas contiguous 
to the T. & N. O. Railway. A series 
of shallow holes are being put down 
to test the geology and dip of the vein. 
Two cores have been shipped to Toronto 
for assay. Results have not been an- 
nounced. If further development is 
warranted by results of the drilling the 
property will be turned over to a sub- 
sidiary, with shareholders of the cor- 
poration participating on favorable 
terms in the rights. 


Mutual Security. This company has 
purchased the Gold Blossom property 
at Ophir. west of Auburn, Calif. Devel- 
opment has been carried to a depth of 
400 ft. The new owners will unwater 
the shaft in the near future and con- 
tinue exploration. 


Nickel Copper, Ltd. Development of 
the company’s property. north _ of 
Zeehan, Tasmania, Australia, is being 


(Continued on Page 38) 
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Tin Export Quota Scheme 
Practically Assured 


London, Dec. 31—A quota scheme 
for exports of tin from the important 
producing countries seems practically as- 
sured by agreement among the govern- 
ments of the Federated Malay States, 
Bolivia, Dutch East Indies, aid 
Nigeria. These countries represent 
about 90 per cent of world primary tin 
production. The scheme, as it now 
stands, will operate to the end of 1932. 
This two-year tenure is expected to 
overcome some of the difficulties which 
have resulted from attempting to enforce 
agreements for a shorter period. 


- Quotas for individual coun- 
tries will be subject to variation. The 
general ratio will be about 78 per cent 
of production in 1929. A representative 
advisory committee has been appointed 
to arrange the details. The agreement 
recognizes the difficulty of applying a 
blanket percentage to individual pro- 
ducers, and due consideration will be 
given to all factors involved. Reports 
state that the plan will start operation 
on Jan. 1. The outlook for its success 
is considered hopeful in the London 
markets. As a result, the price of the 
metal is rising and the share market has 
been active. 


. F. A. Macquisten, chairman 
of the board of directors of Globe & 
Phoenix Gold Mining, operating in the 
Sebakwe district, Southern Rhodesia, 
has sailed for South Africa. He is the 
third director to visit the property within 
the last year. The trip is believed to 
be in connection with the pending liti- 
gation between the company and the 
Rhodesian Corporation in regard to 
extra-lateral rights on the John Bull 
claims, adjoining the Phoenix mine. 


Sireg Wiluna Gold, the new West- 
ern Australian gold enterprise, is offer- 
ing its shareholders £300,000 in 10 per 
cent convertible notes at par. The notes 
are being issued in multiple notes of 
£10 apiece. This additional capital is 
required to complete equipment of the 
property at Meekatharra, W. A., for 
production in accordance with the 
scheme outlined at a meeting on Dec. 15. 
Wiluna will handle 40,000 tons of ore 
monthly. 


ie Ashanti Goldfields, the lead- 
ing producer on the Gold Coast and the 
highest-grade gold mine of its size in 
the world, reports that the main crosscut 
from its main shaft has cut the reef at a 
distance of 333 ft. from the shaft. The 
reef is 14 ft. wide at this point and aver- 
ages 2.2 dwt. in gold per ton over that 
width. These results are similar to 
those obtained at the same location on 
the Nos. 24 and 25 levels. Driving 
northeast on the upper levels disclosed 
very high-grade ore, recent crosscuts on 
the No. 2 level having shown a width 
of 60 ft. of ore averaging 22.9 dwt. per 
ton, and, in another location, 7 ft. aver- 
aging 47.7 dwt. The extension of the 
reef at depth is a reassuring sign of the 
persistence of oreshoots at depth. 
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CABLES 


FROM CORRESPONDENTS IN THE PRINCIPAL MINING CENTERS 


. The controversy over the con- 
trol of Chosen Corporation has ended in 
a victory for M. C. Harman and B. F. 
Conigrave, two of the members of the 
board of directors. C. H. Bourke-Bor- 
rowes, M. Casenave, and L. Rondon, 
three other directors, circulated a state- 
ment pointing out that Messrs. Harman 
and Conigrave were also directors of a 
bank which owed the company £35,000, 
and asking them to resign. At the meet- 
ing, however, the Harman _ interests 
gained control, with the result that 
Messrs. Casenave and Bourke-Borrowes, 
as well as H. B. Clefford, the secretary, 
resigned and Mr. Rondon was not re- 
elected. 


. Metallgesellschaft, the largest 
factor in the German non-ferrous trade, 
has cut its dividend rate from 8 to 5 per 
cent. The company is affiliated with 
Amalgamated Metal Corporation. 


Roan Antelope Starting 
Smelter Construction 


London, Dec. 30.—Construction of the 
smelter at Roan Antelope, in Northern 
Rhodesia, has begun. This plant will 
handle the concentrate output of the 
Roan and Mufulira mills, with a prob- 
able metal output of at least 100,000 tons 
of copper annually. Roan copper will 
not be electrolytically refined, but will 
be sold as “fire-refined” metal. Tests 
made on concentrate at foreign smelters 
have indicated a remarkably pure 
product. 


: Mill construction at Roan is 
now about two-thirds complete, and the 
prospect that the plant will be in oper- 
ation within a year is excellent. Under- 
ground development is continuing at a 
record rate, the December footage being 
the highest yet recorded. September, 
October, and November averaged 6,000 
ft. a month. Rapid progress at all the 
Rhodesian copper properties is being 
made possible by the ample supply of 
colored labor, which has maintained offi- 
cial expectations that labor supply would 
not be as serious a problem as some 
commentators have indicated in discuss- 
ing the prospects. 


. At Mufulira, the Rhodesian 
Selection Trust property in the north- 
eastern section of the N’Kana Conces- 
sion, development has been somewhat 
retarded by the installation of permanent 
pumps underground. Otherwise, good 
progress is being made in construction 
of surface plant. 


mae Rhodesian Congo’ Border 
Concession reports that its drill hole 
No. NESS is entering rich sulphide ore 
at a depth of 320 ft. This hole is north 
of NE43, in the southern section of the 
rich N’Changa West Extension orebody. 
Final results are available on NE44,-in 
the northern section of the same ore- 
body. From 1,190 to 1,260 ft., a true 
width of 63 ft. of ore was cut averag- 
ing 7.36 per cent total copper, of which 
2 per cent is sulphide copper. 





. Variation between core and 
sludge assays for holes Nos. B23 and 
B33 at the adjoining N’Changa prop- 
erty prevents the estimation of the av- 
erage grade of the ore at present. How- 
ever, the first of these two drill holes 
passed through ore from 2,145 to 2,205 
ft. and the second from 1,315 to 1,365 
ft. Both are close to the boundary line 
and within what appears to be the high- 
grade Extension orebody. 


Wage Disagreement Threatens 
Broken Hill Operations 


Melbourne, Dec. 31.—The miners’ 
union at Broken Hill, New South Wales, 
has refused to accept the proposals of 
the mining companies concerning wages 
and hours of labor in 1931. As a result, 
the mines, now closed for the usual 
December holidays, may decide to shut 
down until metal prices improve. Sul- 
phide Corporation, the smallest company 
still in operation on this famous lead- 
zine field, has decided not to reopen 
after the holidays at all, but North 
Broken Hill, Broken Hill South, and 
Zinc Corporation, the other producing 
concerns, will probably operate for a 
short time to determine costs and profit 
margins, if any, under the old conditions 
and at present low metal prices. 


: -The proposals made by the min- 
ing companies and rejected by the union 
called for a minimum basic wage of 
£4 10s. a week, with a bonus of 3s. a 
week for every rise of £1 in the price of 
lead above £20 a ton. Working hours, 
now 35 hours weekly, were to be raised 
to 40 hours weekly. Production at 
Broken Hill is about 15,000 short tons 
of lead monthly, a slightly smaller ton- 
nage of zinc in concentrate, and about 
600,000 oz. of silver. Lead production 
is all smelted at Port Pirie. It is not 
yet known whether closing of the mines 
will affect Port Pirie operations, as 
stockpiles of concentrate may be suffi- 
cient to permit continuation there. 


Electrolytic Zinc has com- 
plete ly closed down its Rosebery unit, 
on the west coast of Tasmania, and all 
employees, with the exception of the di- 
recting officials, have been dismissed. 
This decision is a tremendous blow to 
the district, which a year ago had been 
anticipating the development of a large 
zinc-lead producing industry. Construc- 
tion of a new 550-ton flotation plant has 
been completed and several large ore- 
bodies have been developed, but the com- 
pany is evidently convinced that a turn 
for the better is not to be expected in 
the zinc market at present. With pres- 
ent wage scales and metal prices, oper- 
ation of the Rosebery unit would be 
unprofitable. 


- » + + More details are available 
concerning the bonus which the govern- 
ment of the Commonwealth of Australia 
has finally decided to grant on gold 
production. It will amount to #1 per 
ounce on all gold produced in excess of 
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the average annual production for the 
last three years. The bonus is payable 
for ten years, beginning in 1931. Aus- 
tralian gold production in 1928 was 
456,356 oz.; in 1929, 425,469 oz.; and in 
1930, it is estimated to have been 486,- 
000 oz. Further increases are expected, 
particularly from Western Australia and 
Queensland. 


. A new Tasmanian company 
will be formed to reopen the Briseis tin 
property, at Derby, Tasmania. Opera- 
tions have been suspended since 1929 
because of flooding of the mine and the 
low price prevailing for tin. 


Recommend Government Add to 


Miners’ Phthisis Fund 


Johannesburg, Dec. 27.—The annual 
report of the Miners’ Phthisis Commis- 
sion, appointed by the government of 
the Union of South Africa, states that 
the annual subsidies to the fund for com- 
pensation for sufferers from the disease 
should be increased to £1,000,000 annu- 
ally. At present, the annual levy is 
£800,000, distributed among 32 producing 
mines. The commission further recom- 
mends that the additional amount, of 
about £200,000 annually, should be con- 
tributed by the government itself, as it 
will represent approximately the ratio 
of government income from leased 
mines to the entire profits of the in- 
dustry. Several of the richest mines 
in Transvaal, notably Government Gold 
Areas and Sub Nigel, pay a large portion 
of their profits to the government for 
leases. For several years, the compen- 
sation paid to afflicted miners and their 
dependents has been running in excess 
of the annual levy. 


. . The Geological Survey of the 
Union of South Africa has published a 
new edition of its summary of the as- 
bestos deposits in the Union. It reveals 
the fact that production in the Union 
has risen from £90,000 to £500,000 annu- 
ally within twelve years. 


Restrict Foreign Holdings in 
Malayan Tin Companies 


Singapore, Dec. 29.—British tin com- 
panies operating in the Federated Malay 
States will lose their leases after Jan. 1 
if 25 per cent or more of their stock is 


held by aliens. This regulation does not 
apply to foreign companies operating in 
Malaya, such as Yukon Gold, which is 
entirely an American company. The recent 
depression in tin, with the concomitant 
drop in the price of shares of tin-mining 
companies, however, has resulted in con- 
siderable buying of Malayan stocks by 
foreign interests, and it is possible that 
several dredging enterprises will be affected 
by the ruling. 


This dispatch, received through the U. S. 
Department of Commerce, has not been 
corroborated in any press dispatches as yet. 
At the offices of Yukon Gold, which is 
controlled by the Guggenheim interests, it 
was said that no word had been received 
concerning the new ruling. Yukon oper- 
ates a total of four dredges in the Malay 
States and produces about 2,360 tons of 
metallic tin annually. 
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Start Made on Plant Design 
for Kansanshi Mine 


London, Jan. 6.—Further rich dis- 
coveries are reported at the Kansanshi 
mine of Rhodesia-Katanga, west of the 
N’Kana area in Northern Rhodesia. The 
directors report that a start has been 
made on designing a plant with a capacity 
of 50,000 long tons of copper annually. 
Kansanshi is controlled by Tanganyika 
Concessions, which is closely allied with 
Union Miniére du Haut-Katanga, and it 
is the only one of the Rhodesian copper 
deposits outside the control of either the 
Rhodesian Congo Border or Rhodesian 
Selection Trust groups. The ore occurs 
in a large dolomite orebody as well as 
several sulphide reefs. A. E. Wheeler is 
the consulting metallurgical engineer for 
the company. 


. . Rhodesian Anglo-American, which 
is controlled by Anglo-American of South 
Africa and Newmont Mining, and which 
in turn is the largest individual share- 
holder in the merged Rhodesian Congo 
Border company, proposes to issue 
£2,000,000 in debenture stock, to permit 
its participation in the £6,000,000 issue of 


Rhodesian Congo. This debenture issue 
will permit Rhodesian Anglo-American to 
take its full share of the £4,500,000, which 
will be offered pro rata to R.C.B.C. share- 
holders. Drill holes Nos. NE 50 and 58, 
on the N’Changa West Extension orebody, 
have cut high-grade sulphide ore. Three 
drills are in ore now, as NE 55 entered 
ore some time ago. 


Production figures for Trepca 
Mines, “Yugoslavian lead-zinc producer, in- 
dicate that still further increases are being 
made in the tonnage handled. Lead con- 
centrate produced in December. was 4,039 
metric tons, averaging 71.5 per cent lead 
and 28 oz. of silver to the ton, and zinc 
concentrate, 2,594 tons, averaging 48.7 per 
cent zinc. This compares with 3,570 tons 
of lead and 2,656 tons of zinc in Novem- 
ber, when the daily average tonnage was 
641, although mill capacity was originally 
rated at only 500 tons. The new deep 
adit at Trepca is now reported as being 
close to the orebody. The face is about 
8,000 ft. from the portal. 

In December, Bwana M’Kubwa 
produced 452 short tons of copper and 
Rhodesia Broken Hill Development, 1,250 
long tons of zinc, both under normal. 


Brief Notes 
(Continued from p. 36) 


continued and ore is being exported to 
Europe for treatment. Exploitation is 
handicapped by the smallness and ir- 
regularity of the oreshoots and by the 
heavy water flow. Lenses of pyrrhotite, 
carrying 5 per cent copper and 12 per 
cent nickel, occur as magmatic segre- 
gations along a norite-slate contact over 
a distance of about 5,000 ft. Lenses 
attain a maximum width of 14 ft. and 
are up to 100 ft. long. The ore oxidizes 
rapidly, so that if the bags of ore be- 
come wet during shipment, fire is likely 
to result. .The depths of the lenses ap- 
proximate the strike length. 


Noranda Mines. Drilling from the 
1,500 level of the Horne mine, at Rouyn, 
Que., has cut 87.5 ft. of ore at a depth of 
about 1,600 ft. Of this amount, about 50 
ft. is said to assay 15 per cent copper. The 
ore is believed to be the downward exten- 
sion of the “H” orebody, which to date has 
been developed largely above the 975 level. 
In the course of enlarging the station at 
No. 3 shaft, some weeks ago, ore was 
found 60 ft. south of the shaft. A drift 
was driven on this ore to the east for a 
considerable distance. Drifting to the west 
was also started. The drill hole was then 
put down to check results of drifting. 


Planet Mining & Reduction. The 
company has closed its mill at Nicola, 
B. C., having exhausted all ore developed 
above the 320 level adit. It has sunk a 
winze 160 ft. below the 320 level, and 
will open a level at that depth. The 
general grade of the ore, which carries 
gold, lead, and zinc, is said to be better 
below than above the adit. In round 
figures, the company milled 17,000 tons 
of ore in 1930, and received a gross 
smelter return of $100,000. The com- 
pany did not have sufficient funds to de- 
velop a reserve of ore ahead of produc- 
tion. There are several parallel veins 
on the property that could be worked 
as one mine. 


Premier Gold. Because. of the re- 
duced amount of copper concentrate 
being received at the Tacoma smelter of 


A. S. & R., and the consequently 
smaller demand for siliceous ore for 
fluxing, the company is curtailing ship- 
ments of silver-gold ore from _ its 
Premier and Prosperity mines, in the 
Portland Canal district of British Co- 
lumbia. The Premier mine is now on a 
six-day basis and the cable tramway is 
on a four-day basis. Net profit from 
operation of the Prosperity mine was 
$16,866 in November. 


Royal Development. After a short 
test run of the company’s new 200-ton 
copper concentrator, near Leavenworth, 
Wash., operations have been suspended 
for the winter. Low prices of copper 
and prevailing weather conditions are 
responsible. The company has a large, 
low-grade deposit under development. 


Santa Gertrudis. Suspension of opera- 
tions is reported at the El Bordo and 
Santo Tomas silver mines, at Pachuca, 
Hidalgo, Mexico. The entire available 
territory at both these properties had 
been thoroughly explored, and, as no 
new ore was found, suspension was in- 
evitable. The company will continue to 
obtain its regular tonnage from the Dos 
Carlos, Malinche, and other mines. The 
company reports that in its new Mari- 
posa vein, in the Dos Carlos mine, re- 
serves of 17,000 tons have been developed 
which will average 85 oz. of silver and 
5.5 dwt. of gold per ton. 


Standard Ores. Acquisition of the 
Oro Flame, Harriman, and Kirkbride 
mines, in Yavapai County, Ariz., has 
been completed. The company also 
controls a group of claims in the Black 
Hills district, southeast of Jerome, and 
the Gold Bug property, near Prescott. 
The Oro Flame has been shipping small 
quantities of gold ore from development 
work. Standard Ores plans to sink a 
new shaft and possibly to construct a 
small flotation plant. The only other 
property on which the company plans 
to do work at present is the Dora, 1 
mile east of Octave. 
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Anaconda Officials Reveal 
Production Costs 


After announcing that the regular 
quarterly dividend of 624c. a share had 
been declared on the common stock, 
John D. Ryan and Cornelius F. Kelley, 
chairman and president respectively of 
the Anaconda Copper Mining Com- 
pany, issued a joint statement to the 
company’s stockholders, maintaining that 
the copper situation is sound. 

The statement, in part, follows: 

“Anaconda and its subsidiaries con- 
stitute the largest integrated unit in the 
world engaged in the mining, smelting, 
refining, manufacturing, and distribu- 
tion of non-ferrous metals and their 
fabricated products. Its known copper 
ore reserves, developed and equipped, 
insure a life for the company, upon the 
scale of its operations in 1929, of more 
than 50 years, while its facilities in the 
United States and Canada for the manu- 
facture of copper, brass, and wire 
products furnish adequate outlets for 
its entire copper production. 

“The current production from the 
mines of the company and its subsidi- 
aries, the Chile Copper Company, 
Andes Copper Mining Company, and 
Greene Cananea Copper Company, 
which have never been operated to 
capacity output, are now operated at 
less than 50 per cent normal capacity. 

“While stocks of copper on the whole 
have materially increased during the 
year, your company has sold in refined 
or manufactured form its production 
and purchase made during the same 
period. 

“It is believed that the Anaconda 
company owns the lowest-cost units in 
the industry. The actual operating cost 
of producing electrolytic copper for 
October, the latest month for which de- 
tailed figures are obtainable, 
before depreciation, interest, and taxes, 
was 7.18c. a pound, and after all 
charges, including depreciation, taxes, 
and interest, was 8.63c. a pound. 

“As of Nov. 30, Anaconda had in- 
vested in buildings, machinery, and 
equipment, excluding all real estate, 
mines and forest lands, $263,706,845, 
against which depreciation of $91,- 
181,251 had been charged. As of the 
same date the current assets of the com- 
pany totaled $138,030,544, and current 
liabilities, including all accrued items 
of interest, taxes, wages, accounts, bills 
and notes payable, amounted to $67,- 
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510,667, leaving net working capital of 
$70,519,877. 

“Of the current assets, finished metals 
on hand, carried at current market prices 
or less, total $38,211,486. Manufac- 
tured products, based on metals priced 
at lower of cost or market, amount to 
$21,262,357. Metals and manufactured 
products in process, supplies, and other 
miscellaneous items aggregated $38,257,- 
926. Cash, accounts receivable, and 
securities at present market prices were 
$40,298,775. 

“The above inventory is in excess 
of normal requirements of the company. 
Under the conditions which have pre- 
vailed the policy of the company has 
been and will continue to be one of 
refraining from dumping and sacrific- 
ing the products of the company at 
abnormally low prices. Bills payable 
which have been incurred by following 
this policy should be self-liquidating 
upon any improvement in business.” 


Seeks Duty on Copper 


A duty of 2c. a pound on imported 
copper would be imposed under a bill 
introduced in the House on Dec. 18 by 
Representative Evans (Dem.), of 
Montana. 
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World Lead Production 
Lowered in November 


A decline in production of lead 
was registered during November in the 
United States, but the world statistics 
released by the American Bureau of 
Metal Statistics indicate that little 
change took place in the rate of opera- 
tions in other countries. Total world 
output for November was 145,107 tons, 
against 152,616 tons in the preceding 
month. The daily rate for November 
was 4,837 tons, against 4,923 in Octo- 
ber, and a monthly average for the first 
eleven months of the year of 5,029 
tons. 

The total output for November for 
all countries excepting United States 
was 101,684 tons, against 102,214 tons 
in October. The November output in 
the United States was 43,423 tons, 
against 50,402 tons in October. 

Production of lead, by countries, for 
the months of October and November, 
in tons, follows: 





Oct. Nov. 

United Statee@ .... cee: 50,402.. 43,423 
ch ae See 13,243 12,739 
Re 23,308 23,167 
DO ci dieses <hawesans By Oe 385 
CON od oi ulas see tex 9,604..(c)10,000 
NOM cha wes exausaei~ ou 2,583.... 2,180 
Spain and Tunis (a).... 9,040.... 9,501 
Le) ee 19,400.... 20,100 
yee ae eee 15,457.... 15,110 
| aa eee 7,302.... 17,302 
Hisewhere (c ........ 1,206 ... 1,200 

RUG Gc Wwadans aawawn 152,616....145,107 


(a) Partial. (b) Not elsewhere specified 
and partly estimated. (c) Partly estimated. 


Financial Notes 


CerRRO DE Pasco Copper, operating 
properties in central Peru, has cut its 
dividend rate from $1 to 50c. quarterly. 
This is the second cut made by the 
company, the dividend having been on 
a $1.50 basis until recently. The 50c, 
dividend is payable Feb. 2. 

CHOSEN CORPORATION, operating a 
property in Korea, Asia, reports a net 
profit for the year ended June 30, 1930, 
of £6,858. Production was valued at 
£139,826 from 112,500 long tons of ore 
averaging 7.09 dwt. in gold per ton. 
The property is now being operated 
by japanese companies, subsidiary to 
Chosen Corporation. Disagreement has 
arisen among the corporation’s directors 
over the fact that about £35,000 of the 
company’s money has been deposited 
with a bank in which two of the direc: 
tors are interested. 
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Proposed Scheme to Aid 
Silver Market Opposed 
I. D. Foos 


Washington Correspondent 


Optimists may believe that the pot 
at the end of the rainbow is made of 
silver, but so far as the industry is 
concerned the: silver at the rainbow’s 
end is not worth any more than that 
which they have on their hands. Many 
and varied are the proposals for enlarg- 
ing the market and thus boosting the 
price of the white metal, but ways and 
means suggested in one quarter are 
promptly ruled out in others. The reac- 
tion to Senator Pittman’s proposal for 
an international loan of 300,000,000 
oz. of silver to China is unfavorable. 
Fear of banditry has driven the hoarded 
silver of the Orient into the great bank- 
ing centers. Silver loaned to China 
naturally would be sent to the same 
points. The question is, why move the 
metal to China? If the object is to 
provide China with credit, silver in the 
United States, the United Kingdom or 
elsewhere could be earmarked for that 
purpose. This, of course, would not 
serve the purpose of the silver producers, 
who desire actually to reduce silver 
stocks in this country. 

Greater use of silver in subsidiary 
coinage has been suggested, but there 
is substantial opinion that this would 
not accomplish the purpose intended. 
There are now just as many dimes, 
quarters, and half dollars in circulation 
as can be absorbed. Seigniorage would 
introduce a serious complication in ad- 
justing subsidiary coinage to consume 
more silver. Silver would have to be 
worth $1.29 an ounce today to bring the 
value of the silver content of a dollar 
up to its face value; $1.38 an ounce to 
give halves, quarters and dimes their full 
metallic value. An increase in the size 
of the smaller coins would lead, in all 
probability, to refusal by the public to 
accept the silver dollar because the half 
dollar and the dollar would be so nearly 
equal in size, whereas an increase in the 
size of the dollar would be wholly im- 
practical. A reduction in the size of the 
dollar, on the other hand, would necessi- 


Mining Company Dividends for December, 1930 


Companies in the United States 


pee eS A eee eee 
American Smelting & Refining, 6% pfd 
American Smelting & Refining, 1%, pfd 

Bunker Hill & Sullivan, e.1...............2005 
E No ion V vibvas bathe ive Sop. § 
Federal Mining & Smelting, pfd................ 
Golden Cycle, g 

I ori win ino cinis wie 6 9 0-06-0015 00, 6,0 0% 6 
Homestake Mining, g 

National 

National 


New Jerse 
St. Joseph Lead 
— SS eer 
Tennessee Cor 
Tintic Standa: 
Utah Copper 
Companies in Other Countries 


Chile Copper 

Hollinger Consolidated Gold 

International Nickel, n. ¢ 

Lake Shore, g 
eee Tee eee 
MclIntyre-Porcupine, 

N. Y. & Honduras Rosario 

Sylvanite 


Situation 


| RRS Cais ae 1. 
yd. 3¥-cuis owe hee 
Various 

Idah 


Total 
Disburse 
ments 


$217,046 


Per Share 


NoooooSo--Scoco-cCo-=— 


2,207,751 
492,000 
2,947,161 
300,000 


Seoscooco 
6 ct a6 sha. 


$16,790, 154 


8, silver; l, lead; c, copper; n, nickel; g, gold; q, quicksilver; h, holding company; Q, quarterly; M, month- 


ly; X, extra; I, initial. 





tate a reduction in the size of halves, 
quarters, and dimes and serve no useful 
purpose, as increased consumption of 
silver owing to the greater popularity 
of the dollar as a medium of exchange 
would be offset by the reduced consump- 
tion of silver in the smaller coins. A 
silver “nickel” could not be introduced 
without disturbing seigniorage, as other- 
wise this coin would be too small for 
practical purposes. 


Issuing more silver certificates in 
preference to gold notes for the purpose 
of requiring the government to increase 
its silver holdings and incidentally per- 
haps releasing gold for commercial credit 
operations is regarded as a subterfuge 
to accomplish a questionable end. In 
the final analysis, all United States cur- 
rency is backed by gold and a mere 
increase in the use of silver as an inter- 
mediary does not relieve gold of its 
duty in maintaining the monetary system 
at par. 


An increase in the industrial consump- 
tion of silver would be important if 
there were any possibility of raising 
domestic consumption above domestic 
production, thus permitting effective ap- 
plication of a tariff, which is another 





World Copper Production 


(American Bureau of Metal Statistics) 


Copper production of the world, based on copper content of blister, as reported 
os smelters, without segregation according to countries of origin, in short tons, 
ollows: 
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145,797 = 143,997 


(a) Partly estimated. 


149,843 152,405 152,544 139,914 1,623,758 


Includes production of blister copper in countries other 


than Germany, whereof Spain, Russia, Yugoslavia, and Great Britain are the more 


important. (b) Partly estimated. 


Note: According to Soviet reports the production in Russia has been increasing. 
The irregularity of the monthly totals for Australia is ascribable to the intermittent 
operation of two of the smelters in that country. 
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proposal that has been advanced to re- 
lieve the plight of the silver producers. 
Consumption of domestic virgin silver 
in art and in industry at present amounts 
to very slightly more than half of do- 
mestic production. Consumption totaled 
31,000,000 oz.; production, 61,000,000. 

The possibility of doubling the indus- 
trial consumption of silver is more de- 
pendent upon a further decline in the 
price of silver than on any other factor. 


There are indications that at a low 
price, no one is prepared to say just 
how low, silver would find several large 
industrial uses. Printing is cited as an 
example, as silver is considerably supe- 
rior to other metals in rotogravure and 
other fine reproduction work. 

Vertical integration of producer and 
manufacturer for the mass production 


_of silverware has been pointed to as the 


road to silver’s salvation, but an op- 
posing group is inclined to believe 
that the largest market for silver rests 
upon retention of its luxury appeal ; that 
mass production of silverware might 
ride successfully for a time upon this 
built-up appeal, but that experience in- 
dicates that a luxury market must have 
the leadership of people whose distinc- 
tion is based upon something more than 
the mere ability to buy. Many persons 
are convinced that without such leader- 
ship it would be impossible to sustain 
a permanently large market for sterling 
silverware at a low price, even if the 
disadvantages that silver has for util- 
itarian purposes are disregarded. 

Though conceivably the silver pro- 
ducers might use the Webb-Pomerene 
export trade act to reach an agreement 
for dividing production between the ex- 
port and domestic markets, thus tending 
to stabilize the domestic price by dump- 
ing in foreign markets, it is not likely 
as a practical matter, because silver 
essentially is a byproduct, and such an 
arrangement would require the co-opera- 
tion of a large number of producers not 
vitally interested. 
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Moderate Drop in U. S. Zinc 


United States Zinc Statistics, 1930 
American Zinc Institute—Tons of 2,000 Lb. 


Stocks in December 


A further contraction in output and a 
moderate gain in shipments resulted in 
a decline in United States stocks of zinc 
during December of 1,563 tons, the 
first reduction since May, 1929. The 
daily rate of production for December, 
according to the statistics of the Ameri- 
can Zinc Institute, was 1,054 tons, 
against 1,070 tons in November, and 
1,526 tons in December, 1929. The 
number of retorts operating at the end 
.of December was 33,640, against 37,492 
on the last day of November, and 57,999 
on Dec. 31, 1929. Unfilled orders in- 
creased during the month of December 
to the extent of 2,170 tons. 

Total production, all grades, for 1930 
was 504,412 tons, against 631,601 tons 
in 1929, a decline of about 20.3 per 
.cent. Total shipments for 1930 amounted 
to 436,266 tons, against 602,601 tons 
in 1929, a decline of 27.6 per cent. 
Stocks increased from 75,430 tons on 
Jan. 1, 1930, to 143,576 tons on the 
last day of the year. 


World Zinc Output Down 
on Sharp Cut by U. S. 


World production of zinc during 
November, including all countries ex- 
cept Belgium and Poland, amounted to 
86,588 tons, against 94,684 tons in Oc- 
tober, according to the American Bureau 
of Metal Statistics. The November sta- 
tistics reveal that production in several 
.countries was slightly higher than in the 
preceding month. Production in the 
United States during November totaled 
31,976 tons, against 40,940 tons in 
October. Production for the rest of the 
world, not including Belgium and Po- 
land, was 54,612 tons in November, 
against 53,744 tons in October. 

The following table shows prcduc- 


Daily 
Average 
Produced Production 
oe CERO TERETE 52,010 1,678 
sc was cade une 44,628 1,594 
DN 54 o wage rweous oh 8,11 1,552 
MEGS Caccccctscbaanee 44,435 1,481 
Me Srsticr a etuk eat eta Seas aie 44,556 1,437 
"| ARR 5 Le 43,458 1,449 
Ma cad pes cheese tans 40,027 1,291 
FS EPC ee 41,012 1,323 
Oe Se ee 40,470 1,349 
Ms. aces de wa dion 40,922 1,320 
pe a ae 32,097 1,070 
pS er ere er 32,682 1,054 
ad achica nce 504,412 





Stock Retorts Oper- 
: End of Unfilled ating End 
Shipped Month Orders of Month 
40,704 86,736 39,017 59,457 
41,296 90,068 32,962 57,929 
41,820 96,367 29,330 51,300 
40,597 100,205 29,203 50,038 
38,681 106,080 30,515 52,072 
36,448 113,090 28,979 52,428 
35,389 117,724 34,135 6,030 
31,901 126,835 28,972 50,404 
32,470 134,835 27,108 44,974 
32,430 143,327 _29,51 41,004 
30,285 145,139 24,481 37,492 
34,245 143,576 26,651 33,640 
(a) 436,266 


(a) Of the total quantity shipped during 1930 all but 196 tons went to domestic consumers. 

The statistics of the Institute include all primary zinc produced from domestic ore and all secondary zine 
produced by the ordinary process of distillation in small clay retorts. They do not include primary zine pro- 
duced from foreign ore, nor secondary zinc produced in large graphite retorts. 





tion of zinc by countries, unallocated ac- 
cording to the origin of the ore, except 
in the instances of the United States 
and Mexico. Zinc produced in the 





United States from Mexican ore is 
separated and added to Mexico. 
World’s Zine Production (in Tons) 
Sept Oct. Nov. 
United States......... 40,485 40,940 31,976 
MONIES SE os ctes acs cace 2,633 2,913 4,038 
oS ae eS 10,065 11,046 11,337 
pe ee c c c 
pS eee eer eee 7,019 7,345 7,717 
Germany (a).......... 8,006 8,050 7,937 
Great Britain......... 4,225 4,247 3,912 
TO si toc wnes enere te 1,736 1,911 1,954 
Netherlands.......... 2,017 2,078 (b)2,050 
\ De ARS c c c 
A RS eee le ae 988 1,023 1,005 
yee 4,939 5,208 5,006 
pe eee ee 1,611 1,523 1,456 
Elsewhere (b)......... 8,100 8,400 8,200 
Wiss iis cents 91,824 94,684 86,588 


(a) Includes zine dust, which amounts to about 300 
tons per month. (b) Estimated. (c) Not reported. 


De Beers Net Shows Gain 


Net profit of De Beers Consolidated 
Mines, South African diamond pro- 
ducer, was £1,824,317 during the year 
ended June 30, 1930, after interest, 
sinking fund, and income taxes. In the 
preceding year, the net was £1,745,270. 
The company’s total income was lower 
at £3,798,477, compared with £3,908,795. 
Assets at the end of the year were 
estimated at £13,397,722. 





Complete Market 


HE semi-monthly magazine 

you are now reading carries 
only a condensed review of im- 
portant market news and price 
movements. For buyers and sell- 
ers of ores, metals, minerals, and 
scrap who require reliable infor- 
mation as soon as it is avail- 
able, we now provide Metal 
and Mineral Markets, which 
goes to press at the close 
of the metal-market 
week each Wednesday. 
It is printed at high 
speed and is in the 
mails that evening. 
Incompact form, 

















News and Prices 


ready for insertion in a ring 
binder, it is ideal for desk and 
reference use. It carries the 
standard E.&M.J. quotations used 
in contracts the world over, rec- 
ognized as authoritative and dc- 
pendable. Metal and Mineral 
Markets is priced to subscrib- 
ers in the United States and 
its possessions at $2 per an- 
num; to countries in the 
Americas but outside the 
United States, $5; else- 
where, $10 yearly: 52 
issues. Address M.& 
M.M., 36th St. and 
10th Ave., N.Y.City. 
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Financial Notes 


SULPHIDE CoRPORATION, operating at 
Broken Hill, New South Wales, Aus- 
tralia, reports a net profit of £72,593 
during the year ended June 30, 1930. In 
the preceding year, the profit was 
£213,228. Production was 24,907 long 
tons of 65 per cent lead concentrate and 
32,592 long tons of 50 per cent zinc 
concentrate from 135,825 long tons 
of ore. 


Frontino & Bortvra GoLp, operating 
the Silencio mine, in Colombia, reports 
a working loss of £8,698 during the 
year ended June 30, 1930. Production 
was 18,492 oz. of gold and 13,604 oz. 
of silver from 24,380 metric tons of ore. 
Dividends on the preferred stock have 
been maintained, but no dividend is 
being paid on the ordinary shares, pend- 
ing the absorption of Marmajito Mines. 


RHODESIAN Conco BorpEeR CONCEs- 
SION, operating in Northern Rhodesia, 
reports expenditures of £186,849 during 
the year ended June 30, 1930, on pros- 
pecting, development, and administra- 
tion in Rhodesia. The company’s assets, 
not including mining property, and 
valuing its shareholdings in N’Changa 
Copper at par, were £1,810,980 on 
June 30. 


GOLDEN HorsESHOE, operating a tail- 
ing dump at Kalgoorlie, Western Aus- 
tralia, reports a debit balance of £2,609 
during the year ended Sept. 30, after 
writing off the cost of the tailing and 
treatment plant. An average of ls. 7d. 
in working profits is being realized per 
ton of tailing treated, and the tonnage 
is slowly increasing to the rated capacity 


of 40,000 tons monthly. 


CrEssoN CONSOLIDATED, operating a 
gold mine at Cripple Creek, Colo., re- 
ports a net profit of $10,110 from opera- 
tions during the year ended Aug. 31. 
Gross value of production was $658,047 
from 78,570 tons of ore. 


WRIGHT-HARGREAVES, operating a 
gold mine at Kirkland Lake, Ont., pro- 
duced $2,425,000 in gold in 1930, a record 
output, that compares with $1,741,872 in 
1929. Average grade was $11 per ton. 
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Dull Business Marks Turn of Year and Brings 
Out Easier Prices in Major Metals 


New York, Jan. 8, 1931—The turn of the year brought out some improvement 
in the financial markets, but commodities, taken as a whole, continued in ve 


doldrums. 


In fact, the first week of the new year was a disappointment to 


traders in non-ferrous metals in that four of the major items moved to lower 


levels, even lead sharing in the weakness. 
Silver sold down to 294c., New York, chiefly on continued 


extremely quiet. 


uncertainty over the situation in India and China. 


Business in the metal group has been 


Tin was one of the few firm 


spots in the list, owing to support from the London group on developments in 


connection with the export restriction scheme. 


Antimony steadied on small 


offerings from China. Tantalum was lowered in price to stimulate business. 





Copper Dull 


The situation in copper underwent 
scarcely any change until late on 
Wednesday (Jan. 7), when a moderate 
tonnage was sold at 104c., a decline of 
4c. Demand has been dull and custom 
smelters again took most of the busi- 
ness. Foreign demand was fair early 
in the fortnight, but quieted down con- 
siderably just before the close. The 
price of Copper Exporters, Inc., was 
raised on Dec. 30, 1930, from 10.30c. to 
10.80c., cif. usual European ports. 
Sales for export during the month of 
December totaled about 31,000 long 
tons, against 70,000 long tons in 
November. 

Fabricators announced a new price 
schedule effective Jan. 3, establishing 
their quotations on 104c. copper. Re- 
ports on the condition of the market for 
copper products were conflicting, though 
most fabricators felt that more time 
would have to elapse before a clear 
picture of this important phase of the 
copper business might be obtained. 


Lead Drops Twice 


After maintaining the New York 
lead price at 5.10c. since Oct. 10, in 
spite of fluctuations up and down in 
London, the American Smelting & Re- 
fining Company reduced its contract 
and open market quotation to 5.00c. on 
Jan. 5, and made a further reduction 
to 4.85c. on Jan. 7. This is the lowest 
price since April 3, 1922. In 1921 the 
price was as low as 4c. The London 
market had no influence on the reduc- 
tion, which was made as the result of 
fundamental conditions in the domestic 
market, characterized by gradually in- 
creasing stocks and decreasing con- 
sumption, and with the hope that lower 
prices would stimulate demand. This 
hope was fulfilled to some extent, for 
business in the last week of the period 
was the best since the middle of Novem- 
ber, but the market was spotty and not 
all sellers benefited. The leading seller 
in the Middle West dropped his quota- 
tion to 4.65c. The differential of 15 
points between the New York and St. 
Louis markets has been widened owing 
to decreased consumption by important 
Middle Western users of lead, making 
it necessary’ for producers in that 


42 


territory to expand their markets east- 
ward. 


Zinc Offerings Increase 


Despite the drop of 1,563 tons in 
stocks of zinc in the hands of domestic 
producers during December, the first 
reduction in more than a year and a 
half, the market failed to show much 
life, and sellers had to offer supplies 
at concessions in order to stimulate 
business. On the last day of the period 
there were sellers of Prime Western at 
4.025c., St. Louis, for February-March. 
Some operators expected a larger re- 
duction in output during December, but 
those well informed on the situation ap- 
peared satisfied with the result. The 
United States Steel Corporation re- 
sumed operations during the month at 
Cherryvale to aid in the employment 
situation, and Athletic Mining reported 
a full month’s output for the first time 
since September. 


Tin Advances 


Those who control the destinies of 
tin in London have revised prices 
sharply upward. No good reason for 
the advance is available, except that 
the recent export curtailment plan is 
making progress. Some consumers here 
have been inclined to take the advance 
in London seriously, so a: fair amount 
of tin has been sold in the last week, 
much of it for forward shipment, which 
commands premiums of 124 to 15 points 
a month. The world’s visible supply of 
tin on the last day of December was 
estimated at 42,498 long tons, against 
40,811 tons a month previous, and 28,140 
tons a year ago. 


Silver Sinks to 294c. 


The silver market has declined 
sharply during the week, caused by 
weakness in China exchanges and 
heavy sales of silver by Chinese specu- 
lators. India has been a moderate 
buyer for prompt shipment, but these 
purchases have to some extent been 
offset by sales for forward delivery. 
The London and New -York prices 
quoted on Jan. 6, of 13td. and 294c. 
respectively, are the lowest on record. 


Average Metal Prices 
for December, 1930 


CopPER: 

Electrolytic, refinery 

Lendon Standard Spot 

London Electrolytic, Bid.... 50.065 
LEAD: 


London Spot 

London Forward 
SILVER: 

New York 

London 

Sterling Exchange 
ZINC: 

St. Louis 

London Spot 

London Forward 
TIN: 

Straits 

London Standard Spot 
QUICKSILVER 
ANTIMONY 
PLATINUM: 


111.560 


ALUMINUM 99 Per Cent Plus.. 23.300 
if 
Other Metals 


Quotations cover wholesale lots, f.o.b. 
New York, unless otherwise specified. Lon- 
don prices are according to latest mail 
advices. 


ALUMINUM—Per Ib., delivered, Alcoa 
commercial and mill ingot, 99 and 98 
per cent, 23.30c.; Alcoa No. 12 alloy, 
22c.; metallurgical ingot, 94 per cent 
plus, 23.30c.; 98@99 per cent, 22.90c. 
London, £85, less 2 per cent, per long 
ton, for 98 per cent ingots and bars. 

ANTIMONY —Per lb., duty paid, 
Chinese spot, 7.30c.; futures, 7.25c. 
Market firm on small offerings from 
China. 

BismMutH—Per lb., $1.25. 
5s., for lots of 500 lb. or more. 

CapMiuM—Per lb., 70c. London, Is. 
10d.@2s. 

Ir1iptuM—Per oz., $190@$200 for 
98@99 per cent sponge and powder. 
London, £37@£39. 

Nicket—Per lb., ingot, 35c.; shot, 
36c.; electrolytic, 35c. (99.9 per cent), 
for single lots of spot metal. Contracts, 
30@33c. London, per long ton, £170 
@£175. 

PALLADIUM—Per 02z., $22@$23. Lon- 
don, £3 10s. to £4. 

PLATINUM—Per o2z., official price of 
leading interest continues at $36. Cash 
transactions between dealers several 
dollars less. The market is steady on 
light offerings. 

QuicksiLver—Per 76-lb. flask, $104 
@$105. Demand continues moderate 
and prices are barely steady. 

RuoprumM—Per oz., $45@$50. 

TANTALUM—Per kilo, $91 for C.P. 

Chromium, Cobalt, Magnesium, Man- 
ganese, Molybdenum, Osmium, Ruthen- 
ium, Selenium, Silicon, Tellurium, 


London, 
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Daily Prices of Metals 
























































Electrolytic 
_ Copper Straits Tin Lead Zine 
1s Refinery New York New York St. Louis St. Louis 
18 9.775 24.00 5.10 4.95 4.00 
19 9.775 24.50 5.10 4.95 4.00@4.05 
20 9.775 25.00 5.10 4.95 4.00@4.05 
22 | 9.775@10.025 25.40 2.10 4.95 4.05@4.125 
as 10.075 25.30 5.10 4.95 4.125 
24 10.025 26.25 5.10 4.95. 4.10@4.15 
Av’ge 9.888 25.675 5.100 4.950 4.065 
25 Holiday 
26 10.025 26.875 5.10 4.95 4.10 
ya 10.025 26.875 5.10 4.95 4.10 
29 10.25 26.875 5.10 4.95 4.10 
30 10.275 26.50 5.10 4.95 4.15 
31 10.275 26.25 5.10 4.95 4.10@4.15 
Av’ge 10.170 26.675 5.100 4.950 4.115 
1 Holiday — 
2 10.275 26.875 5.10 4.95 4.10@4.15 
3 10.275 27.10 5.10 4.95 4.10@4.15 
5 10.275 27.00 5.00 4.75@4.80 4.05 
6 10.275 26.70 5.00 4.75@4.80 4.05 
7 10.025 27.375 4.85 4.65@4.70 4.025 
Av’ge 10.225 27.010 5.010 4.825 4.075 
Average prices for calendar week ended December 20, 1930, are: Copper, 9.775c.; Straits tin, 24.098c.; 


New York lead, 5.100c.; St. Louis lead, 4.950c.; Zinc, 4.017c.; Silver, 31.813c. 


Average prices for calendar week ended December 27, 1930, are: Copper, 10.010c.; Straits tin, 26.140c.; 
New York lead, 5.100c.; St. Louis lead, 4.950c.; Zinc, 4.108c.; Silver, 31.825c. 


Average prices for calendar week ended January 3, 1931, are: Copper, 10.270c.; Straits tin, 26.720c.; 
New York lead, 5.100c.; St. Louis lead, 4.950c.; Zinc, 4.125c.; Silver, 31.075c. 





















































London 
Copper TS Zine 
Dec. Standard Electro- nie eins 
Spot 3M Spot 3M Spot 3M Spot 3M 

18 452 45 47% 1053 1073 1443 1442 133 14 
19 454 451 481 1052 107 1433 142 133% 14 
22 474 4625 49 1142 1154 15 15 1333 143; 
23 46} 46 483 111 1122 155 152 133 142 
24 464 4635 494 1153 117 1535 15% 133 14% 
25 Holiday 
26 Holiday 
29 47% 472 503 1174 1188 1545 15 133 1435 
30 463 463 493 118 1193 154 1433 132 1343 
31 4675 4635 494 1163 118 15 143 132 1333 

| Holiday 

2 452 453 483 1163 118 143 142 1335 1333 

5 468 46,5 491 1193 1203 142 14 132 133 
6 452 453; 484 1183 1193 142 1435 133 133 

7 46 4513 48} 119 1203 1435; 142 133 133 

















Prices for lead and zine are the official prices for the morning session of the Lendon Metal 
Exchange; prices for copper and tin are the official closing buyers’ prices. 
sterling per long ton (2.240 Ib.). 


All are in pounds 





Silver, Gold and Sterling Exchange 






































Sterling Silver Sterling Silver 
Dec. | Exchange Gold Dec. | Exchange Gold 

“‘Checks’’ | New York | London London | Jan. | ‘Checks’ | New York} London London 
18 4.854 314 144 85s 14d} 29 | 4.8535 312 143 85s 14d 
19 4.8535 312 143 85s lid} 30 | 4.852 303 143 85s 13d 
20 4.853 312 143 Man be | Ro 314 1455 | 85s 13d 
22 4.854 322 1535 | 85s 14d 1 | Holiday| Holiday| 1475 | 85s 13d 
23 4.8535 31g 1443 | 85s 14d] 2) 4.853 313 143 85s lad 
24 4.854 31 142 85s Idd] 3] 4.852 303 CS a SEC 
25 | Holiday} Holiday | Holiday| Holiday} 5 | 4.853% 297 143 85s 03d 
26 855% 318 | Holiday} Holiday| 6 | 4.85} 294 1344 | 85s Id 
27 4.853 312 °| Holiday| Holiday! 7 | 4.85} 30 13z 85s 03d 











Average for week ended December 24: Silver, 31.729c.; Sterling Exchange, $4.85458 . 
Average for week ended December 31: Silver 31.300c.; Sterli 
Average for week ended January 7: Silver, 30.300c.; Sterling 


of silver, 999 fine. 


925 fine. 


three-sixteenths cent premium on Jan. 7, 1931. 
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Exchange, $4.8 


5388. 


change, $4.85313. 
New York quotations are as reported by Handy & Harman and are in cents per troy ounce 


London silver quotations ara in pence per troy ounce of bar silver, basis of 
Sterling quotations represent the demand market in the forenoon. 


Cables commanded 








Thallium, and Tungsten are unchanged - 
from prices given in the Dec. 23 issue. 


Metallic Ores 


Prices in tons of 2,000 lb., or in “Units” 
of 20 lb., unless otherwise stated. 

CHrRoME Ore—Per long ton, c.i.f. 
Atlantic ports, Russian and Indian ores, 
46 to 48 per cent CR,O,, $19.50. Other 
prices as in Dec. 23 issue. 

MANGANESE OrE—Per long ton unit 
of Mn, c.i.f. North Atlantic ports, cargo 
lots, exclusive of duty of lc. per Ib. of 
Mn contained, Indian, 48 to 50 per cent, 
27@28c.; South African, 52 to 54 per 
cent, 27@28c. Caucasian, 52@55 per 
cent, 27@28c. per long ton unit. 

TUNGSTEN OrE—Per unit of WO,, 


New York: Chinese wolframite, duty 


paid, $12. Bolivian scheelite, $12, do- 
mestic scheelite, $12.50. 

Antimony, Beryllium, Iron, Molyb- 
denum, Tantalum, Tin, Titanium, 
Vanadium, and Zircon ores are un- 
changed from prices given in the 
Dec. 23 issue. 


Non-Metallic Minerals 


Non-metallic mineral quotations are 
unchanged from those given in the 
issue of Dec. 23. 


Refractories 


Refractories are unchanged from the 
prices given in the Dec. 23 issue. 


Alloys 


Alloys are unchanged from prices 
given in the Dec. 23 issue. 


Metallic Compounds 


ARSENIOUS OxipE (White arsenic )— 
Per Ib., 4c., delivered, all positions. 

CoprPeR SULPHATE (Blue Vitriol)— 
Per lb., in car lots, 4c. for either large 
or small crystals. 

For prices on Calcium Molybdate, 
Cobalt Oxide, Germanium Dioxide, 
Sodium Nitrate, Sodium Sulphate, Zinc 
Oxide, and Zirconium Dioxide see issue 
of Dec. 23. 


Rolled Metals 


Copper—rer Ilb., sheets, 
204c.; wire, f.o.b. mill, 124¢. 

Leap SHEETS—Per Ib., full rolled, 
8c.; clipped, 84c. 

Monet Metat—Per Ib., sheets, full 
finished, 42c.; rods, hot-rolled, 35c. 

Muntz Metat—Per Ib., rods, 16§c.; 
plates, 19$c. 

NickeL—Per Ib., sheets, full finished, 
52c.; rods, hot-rolled, 45c. 

NICKEL SILvEr—Per Ib., sheets, 10 
per cent, 243@25ic.; 18 per cent, 28@ 
284c. Wire and rods, 10 per cent, 284c. ; 
15 per cent, 32c.; 18 per cent, 354c. 

PuHospHoR BronzE—Per Ib., sheets 
and rods, 5 per cent tin, 3l4c.; wire, 5 
per cent, 32c.; 10 per cent, 374c. 

Zinc SHEETS—Per Ib., 94c., f.o.b. 
works; ribbon, 9c.; 7 per cent discount 
on orders for 18 tons or more. 


hot-rolled, 
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Metal Statistics 








Monthly Average Prices of Metals 
Silver 
-——New York—. eee Spot— Sterling Bachone 


1929 1930 19 1930 193 
20. 896 486. 447 





Tem...... 52. 993 


New York quotations, cents 
ounce, sterling silver, 925 fine. 


ounce troy, 999 fine. London, pence 


terling exchange in cents. 


Copper 


—F.O.B. Refinery-~ ——————London Spot————_————- 
Electrolytic Stan Electrolytic 
1329 1930 1929 1930 1929 1930 

January........ . : . : ‘ 83. 
February... : : ; ; . 83. 
: a 83. 
74. 
59. 
56. 
$2. 
50. 
49. 
45. 
48. 
50. 


1é. 61. 
New York quotations, cents per pound. London, pounds sterling per long ton 


Lead 


—New York— —St. Louis— 
1929 193) 1929 1930 


Oe ee et et et et ees ee ND 
SSSSSSSSS=> 
wooK-nnNus 


_—_— 
oo 





— 
nN 


London 
1929 1929 1930 1930 
3 Mos. 
- 650 
. 853 
7.450 


6.498 6.100 
6.739 6 086 
7.348 


January... . 
February... 


October. ... 
November. . 
December. . 


MOO 
o C4 6. ee we ° 
ae ed ay) 


Wr UT SI CO CO SI SI 0 60 we ee 
et td ) 


Wi Wins Go Go SI SI C0 Co = 
-— © oe Ce) os S18 
co 





Year... 6.833 5.517 6.660 5.384 
New York and St. Louis q:otations, cents per pound. London, pounds sterling 
per long ton. 
Tin 


-——— New York —~ 


1929 1930 


JONOATY... <0 cee shia cameo 


40. 
745 
ae .155 . . 873 
New York quotations, cents per pound. London, pounds sterling per long ton. 


Zinc 





et es ee ee 


21. 351 
20. 672 


24.976 
St. Louis quotations, cents per pound. London pounds sterling per long ton. 


PRRSSSNNG 
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Antimony, Quicksilver, and Platinum 


Platinum (c) 
New York 
1929 1930 


Antimony (a) 


Quicksilver (b) 
ew Yor New Y 
1929 1930 


ew Yor 
1929 1930 


September.......... 


8 
8 
8 
7 
a» 
re 
6. 
7 
7 
7 
7 


November.......... 
December 


RPRKRNKKKKKPNN—— 
—Wheu—S—NH— Coo 


: 240 
655 
(b) Quick- 


7.099 


7.667 122. 


__(a) Antimony quotations in cents per pound, for ordinary brands. 
silver in dollars per flask of 76 lb. (c) Platinum in dollars per ounce. 





Pig Iron’ and Aluminum 
1929 1930 
17.50 


-— Aluminum — 


-— Bessemer —. No. 2 Foundry 
1929 1930 1929 1930 1929 1930 

18.50 

50 


c= 
yw 
—) 


~N 
w 
o 
eo 
w 
—) 


2 Ge Go Ge Go Ge Go Ge Ge 3° 
VvZiVAVNAaMwoe 
Cooooocoo-on 
ee 
SS8SS32s833s 
SCoooonoooeo 
ee Oe mene TO 
POE te Cee ee 


18.71 18.53 18.20 17.99 18.21 18.02 24.300 23.787 
Iren in dollars per long ton. Aluminum in cents per pound, 99 per cent grade. 


- F.ob. Mahoning and Shenango valley furnaces; freight to Pittsburgh, 





Monthly Crude Copper Output in Short Tons 


Domestic 


1929 
Total 





Oct. Nov. 
2,438 


3,836 


Aug. 
486 
3,758 


July 
1,673 


Alaska shipments 
3,767 


Calumet & Arizona.... 


Nevada Cons 

Old Dominion(a) 
Phelps Dodge 

United Verde Extens.. . 
Utah Copper 
Tennessee Copper 


1,949 


Foreign 


Andes Copper 3,935 
Braden 
Boleo, Mexico 


Bwana M’Kubwa 


1,626 


Furukawa, Japan...... s 
2,330 


Granby, Cons., Canada 
Howe Sound 


Sumitomo, Japan 20,180 
Union Miniére, Africa.. 151,006 


(a) Includes Arizona Commercial. (b) Moctezuma is included. (c) Estimated. 
(d) Three months. (e) Six months. (f) Not reported. 


Monthly Production of Primary Copper from 
U. S. Mines and Daily Rate (Short Tons) 
1930 —— 


Monthly Daily 
Production Rate 


1928. — 1929. 
Monthly Daily Monthly 
Production Rate Production Rate 
2,209 86,324 2,785 
2,352 84,735 3,026 
93,698 3,023 
94,902 





Daily 


September... . 
October 

November... . 
December... . 





909,051 


Monthly average 75,754 
Av. of daily rate 


1,006,203 
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Metal Price Curves 


Prices of 
ELECTROLYTIC COPPER 
Wire Bars, Ingot Bars,and Cakes 
F.o.b.Eastern Seaboard Refinery 
Cents per Pound 





1914 
1916 
1918 
1920 
1922 
1924 
1926 
1928 
an. 
ar. 
May 
July 
ept. 
Nov. 
jan. 
Mar. 













































































Prices of 
aa COMMON LEAD *Y4 
Desilverized and Soft Missouri 
ae at New York City 
Cents per Pound | 









































1918 
1920 
1922 
1924 
1926 
1928 


wo 
— 
bad 
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HE CURVES below are not to be considered as permanent 


records of production. They show merely the current trend 
in terms of daily output according to the latest estimates of the 
American Bureau of Metal Statistics. The figures represent pro- 
duction from countries that produce approximately 98 per cent 
of the world’s copper, 97 per cent of the zinc, 90 per cent of the 
lead, and 88 per cent of the silver. The zinc curve has not been 
plotted for the last few months of 1930 owing to the absence of some 













CURRENT TREND OF WORLD PRODUCTION 
OF MAJOR NON-FERROUS METALS 


Ounces 
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ces of 
BAR SILVER 
Bullion,999 Fine, 
at New York City 
Cents Troy Ounce 





1920 
1922 
1924|—_|- 
1926 
1928 


+ Oo 0 | > | 

> | = 2 

zee : 23 
<-- 1929 >< 1930 > 


| Prime Western Brands 
Louis Mo. 
Cents per Pound 


>> 
#3 | 
-- 1930 ------->4 
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European production statistics; this situation is believed to be 
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only temporary in character. Delay in receipt of statistics from 
Mexico accounts for the failure of the silver curve to be up to date.: 
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Copper, Lead and Zinc in Thousands of Short Tons 
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Mining Share Prices—Month of December, 1930 


Location of 
Properties High Low Last 





Location of 
Metals Produced Properties High Low 


NEW YORK STOCK EXCHANGE 


Company Name Metals Produced 


TORONTO STANDARD STOCK AND MINING EXCHANGE 


Company Name 








Ahumada Lead 
Alaska Juneau... 
Am. Metal 

A 


Am. 
Am. 
Am. 
Am. 


S 
Am. Zine. 1 &S., pfd. 


Anaconda 


Butte C. & 

Butte & Superior 
Callahan Zinc-Lead. 
Cal. & Arizona 

Cal. & Hecla 

Cerro de Pasco 
Dome Mines 


Federal M. &5S., pie 
Freeport Texas.. 
Granby Con 

Greene Cananea. 


Howe Sound 
Inspiration 


International Nickel. . 


Int. Nickel, pfd 
Kennecott 


MclIntyre-Porcupine. . 


Magma Copper. 


Lead. silver, zinc. 
Copper, gold 


Lead, copper, silver. . 
Gold, zine 


=| Zinc, lead 


Copper, zine, silver... 
Copper, silver 
Manganese, zinc 
Zine, silver 


per 
r, silver, lead... 


Pp 
Cop 
Gol 


Lead, zine, silver 


Sulphur 
Goepe. silver, gold... 
er, silver, gold... 


Nickel, copper 
Copper, gold, silver... 
Gol 


National Lead, pfd. A } Lead, zinc 


National Lead, pfd. B j 


Nevada Con 


Copper, gold, silver... 
Zinc, silver, lead... .. 


\ anees, nik. lead.. 


U. 8.8. R. & M., pfd. f Zine, copper 


Utah Copper 
Vanadium Corp 


‘opper, gold, silver. . 
Vanadium, ilmenite. . 


So. Dekota 
Various.. 
Arizona... . 


Ontario... 


Various... 
Ontario... 
Arizona... 
Arizona... 
Alaska.... 


Various... 


Various... 


Various... 
Michigan. 
Tennessee 
Texas.... 


Various... 


Various... 


375 0.25 
25 5.62% 
21 3 
90 


om oO on 
Re ee eH Oe we Oe 


SONOCK~HHOOULOS 
Ce aalinteedeledtiod 


-_ 
: SascS 
. vem 





NEW YORK CURB EXCHANGE 





Aluminum Co. of Am. 
Alum. Co. of Am.,pfd. 
Anglo-Chilean Con... 


Bunker H 
Carnegie Metals. 


n. Coppermines.. . . 


Copper Range 


Hudson Bay M. & S.. 


Iron Cap Copper 
Mayfiower Assoc 


Mining Corporation. . 


New Jersey Zinc 


Newmont Mining.... 
N. Y. and Honduras.. 


Nipissing 
Noranda Mines 
Ohio Copper 
Premier Gold 


Shattuck Denn 


So. Am. Gold & Plat... 


Teck-Hughes 
Tonopah Mining 


United Eastern....... 


United Verde Ex 
United Zinc Sm 
Utah-Apex 
Yukon Gold 


} Aluminum 


Nitrate 

Lead, silver, zinc..... 
Silver, gold 

ae ace gold, silver. . 


Gold 


nh zine 

Cop _ silver, gold. . 
Holdi 

Silver, Toad: SMP..,«.0 
Zinc, lead, silver... .. 
Holding, copper, gold 
Silver, gold 


Copper, gold, silver. . 
Copper, lead, gold... 
Silver, gold 


pper 
Copper, gold, silver. . 
Platinum, gol 


Gol 
Silver, gold, copper... 
Silver, lea 


d 
Peper, gold, silver. . 
Lead, zi 


Colorado.. 
Mexico... 
Various... 
Various... 
Idaho.... 
Ontario... 
Manitoba. 
Arizona... 
Various... 
Canada... 
Various... 
Various... 
Honduras. 


Michigan. 
Arizona... 
Colombia. 
Ontario... 
Various... 
Mexico... 

Arizona... 


oo = 


oo 








BOSTON STOCK EXCHANGE 





Ariz. Commercial. ... 


Mohawk Mining 
Old Dominion.. 
Utah Met. & Tunnel. . 


Copper, gold, silver. . 


PP 
Copper, gold, silver. . 
Copper, lead, gold... 


Arizona... 
Montana. 
Michigan. 
Michigan. 
Arizona... 
Utah 





MONTREAL 





Asbestos Corp 
Asbestos Corp., pfd... 


Consolidated M. & S.. 


} Asbestos 


Lead, zine, silver... .. 


Canada... 


154 138 


.00* 
1494 





Abana Mines 


Amulet Mines........ 


Base Metals 
Barry-Hollinger 
Canam Metals 


Castle-Trethewey.... 
Central Manitoba.... 


Falconbridge 
Howey Mynes,. 
Keeley 
Kirkland Lake 


Lake Shore.......... 


Sherritt Gordon 
Siscoe Gold 
Sylvanite 


Treadwell Yukon..... 


Vipond Con 


Wright-Hargreaves.. . 


Quebec... 
Quebec... 
Brit. Col.. 
Ontario... 
Various... 
Ontario... 
—_- 
Ontario.. 
Ontario.. 
Ontario.. 
Ontario... 
Ontario.. 
Manitoba. 
Quebec... 
Ontario... 
Various... 
Various... 
Gold Ontario... 
Copper, zinc, gold.... Quebec... 
Ontario... 


Copper, zine, silver... 
Copper, zinc, a 
Low zine, silver.. 


. 123 0. 
23 


o-oo 
o-oo 


Lead, zinc, silver... 


i~ 





ST. LOUIS, CINCINNATI, AND DENVER 





Consolidated L. & Z.. 


Eagle-Picher 
Eagle-Picher, pfd 
Empire Chief 


New El Paso......... 
Star of Utah......... 
Tungsten Production. 


} Lead, zine, silver... 


Lead, zinc Tri-State. 


Various.. 
Colorado 
Colorado 
Utah 

Colo., Nev..... 


2.623 

00 
Lead, zinc, silver. . 
Gold. 


Lead, sienna 
Tungsten 





SAN FRANCISCO, LOS ANGELES, AND COLORADO SPRINGS 





California Copper... . 


Golden Cycle 
Idaho-Maryland...... 


1.00 0. 


0.26 0. 
ee 2 00741 
0.804 0. 0.53 
.. 0.073]] 


California 

olorado.. 
California 
Colorado.. 
Arizona... 
Colorado.. 


Copper, gold, silver. . 
Gol 





SPOKANE 





§Jack Waite Mines... 


Mexican Premier 
Montana Mines 
Noble Five 

Pend Oreille 
Sherman Lead 
Sunshine Mining 


Tamarack & Custer... 


Lead, zinc, silver... .. 
Lead, silver 
Lead, zine, silver..... 
Lead, zinc, silver... .. 
Lead, silver, gold.... 
Gold, silver 


eee me) 
@e-coooooo-o 


Zinc, silver, lead 
sees, —< 

ilver, lead, copper... 
Lead, silver 


WO Sf DO—nNViww— 
——NO Sh SOK UI NS 
o-cococoo-co 





SALT LAKE CITY 





Chief Con 
Combined Metals..... 
Eureka Bullion 
Eureka Lilly 
Moscow Silver 
New Quincy 
North Lily 

Park Bingham 
Park City Con 
Rico Argentine 
Silver King Coal 
Tintic 

Tintic Standard 
Walker Mining 


Lead, silver, gold..... 
Zine, lead, silver 
Lead, silver, gold..... 
Lead, silver, gold..... 
Silver, lead 
d, silver, zinc 
Lead, silver, gold..... 
ad, zine, silver 
, zine, silver 
Zinc, lead, silver 
Lead, silver, zinc..... 
Lead, silver, copper... 
Lead, gold, silver..... 
Copper, gold, silver... 


—bp—Wwmoceoccoececoe 


California 





tLONDON 





Anglo American 
Aramayo Mines 


Burma Corporation... 
Bwana M’Kubwa.... 


Frontino & Bolivia... 
Lake View & Star.... 
Mexican Corporation. 
N’Changa Copper.... 
Oroville Dredging... . 
Rhodes. Congo Border 
Rhodes.-Select. Trust. 


Rio Tinto 
St. John del Rey 


San Francisco Mines.. 


Santa Gertrudis 


So. American Copper. 


Tanganyika 
Wiluna Gold 
Union Miniére 


Various... 
Bolivia... 
India..... - 
Rhodesia. 5/ 7 
olding Various... d 4 
Silver, iead, zinc Mexico.... 8/ 
Gold Colombia. 8/9 8/- 

Australia. q/ 9 


... 4/6 3/74 3/9 
; is 4g ani ye 
ia. 18173 5/2 123/- 


13/14 11/3 
Tin, bismuth, silver... 18/-— 20/- 
Lead, silver, zinc..... ry 


3/6 
Venezuela 1/10} 1/3 1/7} 
Africa.... 30/-— 24/44 25/7} 
Australia. 15/9 14/3 14/6 
Bel.Congo 6,490 5,965 6,100+ 








Galt Lake Stock Exchange courtesy J. A. Hogle & Company, Yoronto Standard Stock Exchange courtesy the Arthur E. Moysey Company, Spokane Standard 
Exchange courtesy the Pohlman Investment Company. *Not frag i in. +tBelgian Francs. {The above London quotations are for the month ended Nov. 
§November closing, quotations not received. || Last quotations for the month only. 
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